january, 1913 


# A CALK cis, Werdiisier Comece ; RAY: 
N, GARDINER, Suite: ~saomedy JOSEPH 


ONSTERBERG, Hag¥akp UNiversrty; 
ip, SEASHORE,’ Ubaversiry or ows ; 
“Li THORNDIKE, Cotummia University 





<9" pybiisinen BI-MONTHLY BY 
PSYCHOLOGICAL. REVIEW COMPANY 
41 NORTH QUEEN. sr. LANCASTER, PA. 
= “Sane PRINCETON, N. J: 
Bere as econdcinn mater fly 3, 897, 1 the pos-fic at Lancaster, Pa,, under 





Ae NF 
oe Se 


$ cording to the size of the volume, 


Fy 





> ye, { : f 
“eH 


Psychological 


Review Publications 


EDITED BY 


HOWARD C. WARREN, Paincerow University (Jtdex) 


“JOHN B, WATSON, Jouns Hopxis University (Review) 


JAMES R. ANGELL, University or Curcaco ( Monographs) 
ARTHUR H, PIERCE, Siarx Coutear (Bulltin) 


WITH THE CO-OPERATION OF 
Many DISTINGUISHED PsYcHOLOGISTS 


THE PSYCHOLOGICAL REVIEW 


eran: a ces, age contributions, only, appears bimonthly, on the first of January, 
March, , July, September, and November, the six numbers comprising a volume 
of about 480 pages. 


THE PSYCHOLOGICAL BULLETIN 


containing critical reviews, notices of books and articles, psychological news and 
notes; university notices, and announcements, appears the fifteenth of each month, 
the annual volume comprising about 480 payes. "Special issues of the BULLETIN con- 
sist of general reviews of recent work in some department of psychology. 


THE PSYCHOLOGICAL INDEX 


is a compendious biblio hy of books, mono hs, and articles upon psycho- 
logical and cognate topics that nec during the year... The Inpex is issued 
in April or May, and may be su d for in connection with The Review and 


BULLETIN, or purchased separately. 

Annual Subscription to Review and Bulletin, $5.00 (Canada, $5.15, 
Postal Union, $5.30); Review, Bulletin, and Index, $5.85 
(Canada, $6.00, Postal Union, $6.15) ; Bulletin, 

Alone, $2.75 (Canada, $2.85, Postal Union, $2.95). 

Current Numbers of the Review, so0c.; of the Bulletin, age. (special 

' issues 400.); of the Index, $r. 


THE PSYCHOLOGICAL MONOGRAPHS 


consist of longe? researches or treatises or collections of laboratory studies which it 
is important to publish promptly and as units. Tue Puitosopuica, Mono@RaPHs 


. form a separate series, containing treatises more philosophical in character. The 
Pp a Pp 


tervals and are gathered into volumes of about 500 


MoNooRapus appear at irregular 


‘pages, with a uniform subscription price of $4.00. (Postal Union $4.30.) Each 


series may be subscribed for separately. 
. + The price of single numbers varies according to their size. Thirteen volumes 
of the Psycttotocicat Monocrapus have been issued, and the first volume of the 


' “PuicosornicaL Monocrarus is in progress. 


LIBRARY OF GENETIC SCIENCE AND PHILOSOPHY 


_ A series of bound books issued < do ted for publication. The price varies ac- 
volumes of the Library have already appeared. 


Subscriptions, orders, and business communications may be sent direct to the 


~ PSYCHOLOGICAL REVIEW COMPANY 
Sy Princeton, New Jersey 


























tp 





ia Ce Teen: 








VoL. XX. No. 1 January, 1913 


THE PSYCHOLOGICAL REVIEW 





MENTAL WORK. A STUDY IN PSYCHODYNAMICS 
BY RAYMOND DODGE 


Wesleyan University 


I. Dynamic PsycHoLocy AND PsyYCHODYNAMICS 


The following paper represents an effort to develop a 
consistent scientific concept of mental work, and to discover 
a practicable experimental measure of the dynamic facts. 

This is no place to defend the theory or the methods of a 
dynamic psychology. In a previous paper! I pointed out 
that the natural and inevitable limitations of introspection 
force any complete science of experience and conduct to 
investigate the dynamic problems of the mental life by the 
aid of some non-introspective technique, and to complete 
its scientific constructs of mental reality by data which intro- 
spection cannot reach. I believe that a direct study of the 
dynamic facts of mental life is both a possibility and a 
scientific obligation. 

As opposed to structural psychology the method of dy- 
namic psychology is physiological; not in the crude sense of a 
science of mind implied by or studied in the science of physi- 
ology—there isn’t any; not in the more apparent sense of a 
community of apparatus and technique—that is an accident; 
not in the extreme parallelistic sense of a fusion of the two 
sciences, each dealing with its ontologically peculiar aspect 
of a dualistic reality—that is problematic. 

Dynamic psychology is physiological in so far as it deals 
with processes and operations, not merely with structural 
abstractions and their combinations. 


1°The Theory and Limitations of Introspection,’ 4m. Jr. of Psychology, XXIIL., 
214-229. 
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Like science in general, dynamic psychology is an ideal 
of organized knowledge which no completed body of knowledge 
will ever completely realize. It uses the name psychology 
because it is concerned with that group of facts embraced by 
the concepts personality, experience, and conduct. As 
opposed to the classification of these facts according to their 
immediate introspective similarities and differences, dynamic 
psychology is primarily concerned with their conditions, 
whether these are given by introspection or not. 

Doubtless this will be carelessly misinterpreted as raising 
again the old specter of an explanatory psychology. Sucha 
misinterpretation will be doubly unfortunate: first, because 
it has proven utterly impossible to carry into real science 
the much-discussed theoretical distinction between description 
and explanation. An explanatory science is a misleading 
ideal based on an illusion, on the confusion between familiarity 
and finished knowledge. Actual science knows no other 
extension of knowledge except correlations. Secondly, it 
would be unfortunate because it would assume that de- 
scription can be complete without describing the conditions 
of the phenomenon described. But of all scientific corre- 
lations, those dealing with the conditions of a phenomenon 
are the most fruitful, since every phenomenon is given with 
the sum-total of its conditions. Dynamic psychology is 
then fundamentally a descriptive science, like all other real 
sciences. 

In this sense of the term, dynamic psychology is not new. 
Discussions of the conditions of the processes of experience 
and conduct bulk large in modern psychology. Wherever 
the influence of variations in the stimuli, sense organ, or 
past experience has been studied in sense perception, there is 
dynamic psychology. Current studies of memory, associ- 
ation, personality, and conduct are largely concerned with 
their conditions. Psychological theory in the sense of 
Titchener and Kiulpe seems to be essentially dynamic. To 
the American perhaps more than to any other nation there 
is an immediate and peculiar appeal in the question: “What 
makes the thing go?” And it is significant that so large 
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a part of the distinctly American contributions to psychology 
have been made with explicit or implicit interest in dynamic 
problems. 

Real as the interest is, and substantial as is our knowledge 
of the dynamic facts of mental life, dynamic psychology has 
long been cast in the role of the ill-favored sister. Partly 
from mistaken metaphysical piety, and partly from scientific 
inertia, it has been chiefly confined to conventionally cir- 
cumscribed fields. Self-conscious systematic cultivation out- 
side these fields has been relatively rare. 

This is the only excuse for emphasizing the dynamic 
aspects of psychology. Such emphasis is an accident. It 
means only that a certain group of correlations demand 
attention and development. In the end there is only one 
psychology. More properly speaking, in the end there is 
only one science, a body of completely correlated facts. 
Until it is achieved, every self-conscious effort must prescribe 
a proximate partial goal. The particular group of corre- 
lations which we are seeking are those that give us the right 
to speak of mental work and mental fatigue, if indeed we 
have any such right at all. 

Within the wider field of a dynamic psychology, which 
investigates the totality of the conditions of mental phe- 
nomena, it seems legitimate to define a narrower concept 
of an investigation of the energy transformations which cor- 
relate with mental activity. This narrower field may be 
called psychodynamics. While this term is commonly used 
for the whole field of dynamic psychology the narrower use 
has the backing of analogy and of actual use by Lehmann. 
To be sure Lehmann seems to restrict the term to a particular 
method of investigating the energy transformations. Psycho- 
dynamics is defined! by him as ‘the exact doctrine of the 
quantitative influence of simultaneous or successive mental 
states on one another.’ But this restriction again appears to 
be merely because, as he tells us in the ‘Lehrbuch der psy- 
chologischen Methodik,’ under the sub-title ‘Energiemessun- 
gen,’ ““we have only one means of obtaining information con- 


1‘Elemente der Psychodynamik,’ p. 25. 
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cerning the relations of complex psychophysical processes.” 
I believe that I do no serious violence to Lehmann’s ter- 
minology when I put these statements together and give 
the wider implications of the concept explicit statement. 
Psychodynamics is the doctrine of energy transformations 
conditioning mental activity. If it seems to have a more 
restricted use in the ‘Elemente’ it is only because Lehmann 
naturally equates ‘the only available method’ and the 
discipline.' 

Whether his method is a valid method of psychodynamics 
or not, this is no place to discuss. Perhaps I may merely 
register my personal conviction, however, that his psycho- 
dynamics has been grossly neglected. I believe that his 
inhibition and facilitation experiments give us data of the 
highest psychophysical importance, not as direct measure- 
ments of energy transformations but surely of the psycho- 
physical relationships between various mental processes. 
I hope that time will do fuller justice to his theory and to 
his experimental facts. The present enquiry rests on entirely 
different presumptions and interests. 


Il. Tue Concert or MEentTAL WorkK 


Notwithstanding the enormous practical importance of 
determining the conditions that modify mental efficiency, 
and notwithstanding the obvious scientific advantages in 
establishing units of mental activity, the term mental work 
is indexed in only two of the recent psychological manuals. 
Fatigue is more generally discussed. But it seems to me 
that most of the experimental work of psychologists on 
fatigue has been distinctly non-psychological both in problem 
and in implication. It has suffered from lack of any clear 


1It might seem that I have arbitrarily overlooked the term psycho-energetics, 
which could with propriety be used to express the specific correlations of mental 
processes and energy transformations within the nervous system. Unfortunately the 
term has been preémpted. Psycho-energetics is a speculative concept involving the 
coordination of a suppositious psychic energy with the commonly accepted energy 
forms of heat, light, electricity, magnetism, etc. This theoretical concept has nothing 
to do with our experimental problem. Personally I would avoid any term that con- 


fuses them. 
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notion of what mental fatigue might be like if we ever came 
upon it. It is significant of the general confusion that mental 
work and fatigue appear in the classification of the Psy- 
chological Index only under Division V. Motor Phenomena 
and Volition. 

While my real concern is with mental fatigue and dynamic 
psychology in general, a necessary preliminary task seemed 
to me to be the solution of a more fundamental problem. 
I began to doubt if we could ever straighten out the problems 
of mental fatigue before we had a consistent concept and 
a better technique for the measurement of mental work. 

There seems to be considerable hesitation to use the 
term work in connection with mental activity except in the 
most casual and ambiguous way. It savors of mechanics 
and materialism. Is it not a strange circumstance, however, 
that while a metaphysical conscience discourages our use of 
the term work in any scientific sense, analogous derivatives 
from the Latin are used without the shadow of offence? The 
terms mental elaboration, mental operation, etc., clearly 
indicate that the concept of mental work is present in psy- 
chological constructs whether we legalize it or not. Indeed 
mental fatigue can mean nothing unless we assume that 
mental processes involve the second law of thermo-dynamics. 
With regard to more than one of our fundamental psychological 
conceptions one is forcibly reminded of the myope’s common 
preference for comfortable haziness. 

The German and the French psychologists are less 
squeamish. Arbeit and Travail Intellectuel are familiar 
scientific terms; but concepts are no less confused in German 
and French than in English. In 1898 Binet and Henri wrote 
“En psychologie le terme de travail intellectuel comme 
celui d’intelligence a une signification tre vague.” The 
statement still holds true. 

The original sense of the word work seems to imply human 
interest and effort. Work signifies activity towards a 
conscious end or object, to be accomplished against resistance. 
In the Greek, I am told, it involves distress. 

At the present time probably the only scientific conno- 
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tation of the term is physical or mechanical. In mechanics 
work may be said to be done when force moves mass against 
resistance. Obviously the mechanical concept of work has 
no immediate application to mental life. It has neither 
mass nor acceleration. Even if at some future time a me- 
chanical interpretation of mental life might conceivably 
become a possible working hypothesis, at the present time 
such an hypothesis would be utterly barren, and misleading. 

The familiar psychological connotation of work approxi- 
mates its original human implications. It is characterized 
by feelings of effort and strain in the accomplishment of a 
predetermined end. This connotation appears in the common 
though relatively imperfect opposition between work and 
play. 

While the mechanical connotation would be meaningless 
in psychology, the differentia of the opposition-to-play 
species is, dynamically speaking, trivial. In the complex 
of mental processes out of which it is analyzable, strain and 
effort appear as separable accidents. They are important 
enough in practical life, and demand our attention in psycho- 
dynamics. But we have no right to arbitrarily limit the 
dynamic concept of work by purely introspective criteria. 
Strain and effort characterize an early stage in the develop- 
ment of the operation in question, or a period of relative 
inefficiency. There is no immediate evidence that any more 
energy is used in work than in play; in those cases where 
work is performed with a maximum of effort than in those 
cases where the same processes proceed as it were by inner 
compulsion. Neither of these concepts have proved fruitful 
for psychological advance. They are blind alleys in the 
maze of experience. Moreover, in neither of them does that 
dynamic psychological construction find expression that our 
tradition calls mental operation and mental elaboration. 

It seems to me that there are good theoretical grounds for 
believing that the term work can never be given scientifically 
consistent introspective connotation. Mental processes differ 
introspectively according to their kind, according to their 
quantity, and according to their complexity, concomitants 
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and sequences. Obviously mere differences of kind can be 
no indication of the conditioning energy transfers except by 
analogy. Similar mental processes may well be supposed to 
belong to similar systems and to have similar organic 
conditions. Psychophysical parallelism goes so far as to 
assume as axiomatic that changes in the psychical process 
involve corresponding changes in parallel physiological 
processes. As I have elsewhere tried to point out’ such 
propositions are proper subjects for investigation. They are 
not axiomatic. In fact the end of a chain of neural happen- 
ings can be held to indicate the antecedents only in the very 
simplest sequences. Inhibition, in some cases at least, is 
an active process and a rapid succession of adequate stimuli 
may produce a continuous refractory phase. 

The common measure of mental work is number and time. 
In the adding test, for instance, mental work is measured by 
the number per minute. In reaction tests it is measured by 
the latenttime. Fundamentally both measures are the same. 
It is a matter of expediency whether one measures a series of 
events so many per minute, or whether one measures the 
duration of each individual event. This output conception 
of mental work is convenient; practically significant, since 
it may deal with the actual processes of business and school; 
and it presents plausible physical analogies. It is the yard- 
stick of mental achievement. If one can make n calculations 
per hour, m calculations is a plausible measure of the mental 
work of that hour. Decrease in the value of n is commonly 
supposed to indicate a loss of efficiency in the mechanism. 
By interpolation different tasks could apparently be corre- 
lated. Five sums in arithmetic are equal to ten pages of 
Dickens or half a page of German prose. We do practically 
measure off work that way. Hours of lecture are units for 
instructors; hours of recitation for students. If we would 
be extra particular we go back to the hours of preparation. 
For any individual student we balance off subjects in a 
similar way. The Latin lesson is twice as hard as the French 
lesson, etc. The conception is useful. Unfortunately, how- 

1 Psy. Rev., Vol. XVIII., p. 167 fol. 
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ever, it takes absolutely no account of the conditions of work 
or the energy involved. It is essentially non-dynamic. To 
be usable it must be constantly assumed that one is doing his 
best, that the output is maximum or that the effort is sus- 
tained and equal. Unfortunately one reaches his maximum 
output perhaps only once in a lifetime. No one can do his 
best possible for an hour at a time. It is notorious that the 
ergographic curve depends not on capacity but on incentive, 
interest, and impulse. Our entire experimental knowledge of 
mental fatigue is on the yardstick basis. Time is a good 
enough measure for commercial and practical purposes, but 
an hour of lecturing to a class of one hundred and an hour of 
lecturing to a class of ten are somehow different in practical 
experience. An hour of experimentation and an hour of 
reading are different from an hour of bracing up a delinquent 
student. All are work but there is no use trying to give 
them scientific value on the basis of time. In factory terms 
one must ask how much of the plant is going under these 
different circumstances. The output is no real measure of 
work, though under some circumstances it might be a good 
measure of the efficiency of work. In nocase does the directly 
observable output give any adequate measure of the dynamic 
process. 

It seems to me to be a serious common fault in all the 
familiar fatigue experiments that we have developed no 
adequate technique for controlling either the inner stimulus, 
the degree of effort and incentive, or the concurrent dynamic 
processes. We commonly measure only one more or less 
arbitrarily selected partial process on which instructions 
center. But instructions can guarantee sustained and equal 
effort only so far as there are reliable subjective evidences 
that effort has lapsed. If the subject is allowed to see the 
objective results, they introduce a totally new feature into 
the mental complex. They may constitute stimuli either for 
increased effort, or for discouragement and indifference. 

Products would be an adequate measure of work only when 
we could assume that the factory processes remain constant. 
But it is the experimental intent in fatigue that the processes 
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shall change. What is it that actually does change, in any 
given case, the changing products do not indicate. 

Concurrent feelings of strain, effort, and exhaustion 
represent the noticeable organic effects of work. In many 
cases these introspectible organic indicators are very delicate 
and useful. This is peculiarly true in active touch. But 
they seem to have no immediate relation either to the effi- 
ciency or to the amount of mental activity. It is notorious 
that introspective estimation of reaction and memory, of the 
speed and accuracy of the familiar mental tests is unreliable 
under the most favorable circumstances. With supposedly 
decreased mental capacity of fatigue, judgment should become 
even less accurate, and strains will change their meaning. 

While the mechanical concept of work as applied to mental 
life is barren, and the antithesis-to-play concept is dynam- 
ically trivial, introspective contents though often valuable 
are also often inconsistent and mutually contradictory. 
They refer to totally different, often to irrelevant facts. They 
appear not as the invariable conditions of mental work but 
as its occasional by-products. 

There remains to be considered the possibility of an organic 
metabolic content for the concept of mental work. 

Perhaps all organic concepts of work will seem as foreign 
to mental life as the mechanical concept seemed. Physi- 
ologically a muscle is said to do work when it tends to 
contract or when it exerts a pull on its points of attachment. 
This may be measured directly in h. m. Mental life shows 
no parallel. But thanks to calorimetric determinations 
muscle work may also be measured in terms of metabolism 
and expressed in thermo-dynamic units. 

Whether mental activities are capable of any kind of 
correlation with metabolism and consequent expression in 
thermodynamic units is a not unimportant question. It is 
quite as significant for inner psychophysics as the relation 
between sensation and stimulus is for outer. As far as I am 
aware, however, it has never been seriously raised by psy- 
chologists. But a considerable body of data is already at 
hand partly furnished by the physiologists, who have for 
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some time been interested in the effect of mental activities on 
metabolism, and partly furnished by psychological experi- 
ments with quite a different aim. 

Theoretically all nervous activity must involve meta- 
bolism. The fact of combustion, the use of oxygen, and the 
katabolism of nervous substance has been incontestibly proven 
for the central nervous system of the frog. Even in the 
peripheral nerves, excitability and transmission are proven to 
depend on a normal supply of oxygen. Whatever attitude 
one may take towards the relation of nervous activities and 
consciousness, here at least is a promising direction of direct 
investigation. If fatigue is to mean anything to psychology 
more than an empirical fact of diminished production, it 
must correlate with the general physiology of complex nervous 
centers. But such correlations were absurd except on the 
assumption of a correlation between the general physiology 
of complex nervous centers and mental processes. And 
problems of general physiology are fundamentally problems 
of metabolism. 

These considerations will be as binding on the parallelist 
as on the interactionist. For those who, like myself, believe 
that we must attack the dynamic problems of mental life 
as problems of organic life! the attempt to give metabolic 
content to the concept of mental work is inevitable. 


III]. Tue Merasportic MEAsuRE oF MENTAL WorkK 


Probably the only final and authoritative data with 
respect to the metabolic equivalents of mental work must 
eventually be obtained by the same technique that is relied 
on for the metabolic equivalents of physical work: 1. ¢., 
either the calorimeter or chemical analysis of the products 
of organic combustion. The classical work of Benedict and 
Carpenter on metabolism during examination? is the unique 
representative of calorimetric measurements of mental! work. 


For me to say that this work deserves more attention from 
1 For a complete statement of my psychophysical working hypothesis see Psy. 


Rev., XVIII., 173 fol. 
2‘ The Influence of Muscular and Mental Work on Metabolism,’ U. S. Dept. of 


Agriculture, 1909. 
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the psychologists than it has received would be mere repe- 
tition. But on many counts it seems necessary that the 
psychologist should carry the experiments further than 
the problems of the physiologist demand. Unfortunately 
the respiration calorimeter has certain obvious limitations 
that practically preclude it from general use in experimental 
psychology. In the first place it is an expensive and elaborate 
technique. Secondly, it requires relatively constant con- 
ditions for a considerable time interval. And thirdly, the 
conditions of experimentation are so unusual that the tech- 
nique itself must be responsible for considerable variation of 
the normal mental processes. But the calorimeter is the 
supreme court of appeal in questions of energy changes 
in living organisms. Perhaps we ought to patiently await 
its disclosures. But if it is the only available technique 
psychodynamics will make progress very slowly, and it 
will never be available in any general way for the indication 
of dynamic facts. 

Fortunately the calorimeter experiments have demon- 
strated that changes in pulse rate are closely correlated with 
changes in metabolism.! The fact that in the same in- 

1Von Litzow, Deutsche Landw. Presse, Bd. 36, p. 245, 1909; Benedict and Car- 
penter, ‘Metabolism and Energy Transfer of Healthy Man During Rest,’ Carnegie 
Inst., 1910, esp. page 248; Benedict, ‘ The Influence of Inanition on Metabolism,’ Car- 
negie Institution, 1907; Murlin and Greer, Am. Jr. of Physiology, XXVII., 1911, page 
xvii. 

Benedict writes, p. 488: ““A comparison of this pulse rate with the total heat 
production shows a striking uniformity in fluctuations and similar comparisons with 
other experiments show in nearly every instance a parallelism.” 

Three years later Benedict and Carpenter write, p. 248: “In the course of experi- 
ments it has been observed that with very slight activity the pulse and the metabolism 
are ata minimum. When the activity is increased, the pulse rate is likewise acceler- 
ated, and there is an increase in the total metabolism. It has furthermore seemed clear 
that the increase in the pulse rate is relatively proportional to the increase in the actual 
muscular activity observed.” Again, p. 249: “Pulse rate increases during the waking 
hours of the day as compared with the night. We can obtain an approximate idea of 
the total metabolism from the pulse rate of a subject, although the rate per minute 
of itself is not necessarily a general index of the katabolism of all individuals. 

Still more recently Murlin and Greer write: ‘Experiments on dogs were devised 
in which the absorption of oxygen and the output of carbon dioxide were determined by 
means of a small Benedict respiration apparatus attached directly to the dog’s trachea. 
Simultaneously the blood pressure was recorded. The effects of anzsthesia were 
controlled. 
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dividual pulse rate is proportionate to metabolism, with 
certain restrictions as to blood pressure has been proven as 
I understand it not only during predominantly physical 
work but also during long-continued mental activity. 

The existence of some intimate connection between pulse 
and mental states is a commonly accepted fact of great 
antiquity. Mosso and his followers hoped to find a measure 
of mental activity in the distribution of the blood to the 
brain and other parts. Seriously controlled attempts to 
correlate definite circulatory changes with definite mental 
processes began with the classical work of Lehmann. Enor- 
mously increased data still leave the question open whether 
any specific mental state can be absolutely correlated with 
any specific change in pulse or respiration, in the sense that 
the one can be inferred from the other. Indeed in our 
knowledge of the nervous conditions of vasomotor innervation 
there seems to be no good reason for definite correlation 
with specific cerebral processes. That the circulatory system 
responds with great delicacy and complexity of adjustment 
to waves of nervous excitation is an empirical fact. But 
the mechanism of those adjustments is as little known to us 
as the nervous conditions of thought itself. As mere ex- 
pressions of mental states I would deny them any peculiar 
analytic function in psychology which may not equally well 
be assumed for a considerable number of involuntary muscles 
and glands. 

The biological function of the circulatory system, however, 
gives it a unique connection with the nervous as well as with 
the muscular activities of the body. Since the blood currents 
supply the conditions of all metabolism, in any adequately 


“ Similar experiments on several different men in widely different nutritive condition 
and in varying degrees of muscular activity (lying on a bed, standing, standing and 
lifting weights, shivering, etc.) were also done by means of the same respiration ap- 
paratus and the Erlanger sphygmomanometer. The results show a fairly close cor- 
relation in the same individual between the heart output expressed as the product 
of the pulse pressure and the heart rate on the one hand, and the absorption of oxygen 
and the elimination of carbon dioxide on the other. The relationship between carbon 
dioxide elimination and heart action is on the whole a little more constant than that 
between the oxygen absorption and heart action. Data will also be given on the 
volume output of the heart determined both directly and indirectly.” 
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organized body within the limits of physiological efficiency, 
there must be a general correspondence between need and 
supply. This theoretical presumption is borne out by the 
experimental evidence. Muscular activity in any part of 
the body increases the heart rate over the rate during relaxa- 
tion. The heart rate is always closely proportional to the 
amount of activity. 

Apparently for considerable periods of sustained work the 
correspondence between metabolism and heart rate is much 
closer than for short periods. 

Grounds for the unreliability of short periods are easily 
discoverable. The biological correspondence between need 
and response cannot be a coordinate preadjustment. No 
automatic vasomotor or cardiac excitation could be based on 
prophecy of action without the need of constant readjustment. 
No adjustment could be based on actual need without a 
certain lag or latent time. So whatever the mechanism, 
whether one of preparation or one of reaction we would 
expect rhythmic variations about the line of actual need. 
This gives rise to a serious limitation of the use of heart rate 
as indicator of metabolism in mental activity. To assume 
that the intense disturbances of short duration that occur 
in emotion exactly correspond to metabolic demands would 
be unwarranted by any evidences of correlation with which 
I am familiar. It is not impossible. Since the emotions 
represent moments of active readjustment there is some 
ground for expecting that they will make their own peculiar 
demands on metabolism. But correlations are matters of 
fact not of probability. <A direct study of metabolism would 
seem to be desideratum in the dynamic psychology of the 
emotions. Similarly, to assume that every change in heart 
rate is significant of some definite though uncleared mental 
state would be unwarranted. Lehmann’s early supposition 
to this effect, he himself abandoned some time ago. The 
rhythmic changes in heart rate due to respiration give an 
illustration of the danger of attempting to isolate short 
intervals experimentally. 

Furthermore, the pulse-rate never gives direct and ab- 
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solute values, only relative and comparative. The pulse 
of muscular work is commonly known to be both higher and 
faster than that of muscular relaxation. The amount of 
acceleration produced by any given quantity of muscular 
work is a purely individual matter and varies within wide 
limits in different individuals. It is a significant factor in 
the organic personal equation of the individual. The pulse 
of the trained athlete responds to physical work very dif- 
ferently from that of the untrained novice. At different 
times and under different conditions of health the pulse of 
the same individual shows changes of excitability. But 
other conditions being constant, within the same organic 
equation, two different kinds of work giving rise to the same 
pulse rate may be regarded as probable physiological equiva- 
lents. Similarly if the kind of work remains the same dif- 
ference in the pulse rates in successive experiments will 
indicate subjective changes. 

Finally complete differentiation between nervous and 
other metabolic needs would require a technique for which we 
now have only the barest suggestions. Bearing constantly 
in mind the various known sources of error, we can only 
hope that systematic variations of the mental processes under 
fully controlled conditions will give a real if relatively gross 
indication of the energy equivalents of mental activity; 
1. ¢., of the mental work. 

Let us candidly admit that any correlations which we can 
make without calorimeter technique will be only preliminary 
approximations to the scientific values we seek. We are 
confident that further refinement will be possible if it is 
worth the effort. Meantime it seems likely to be useful in 
experimental psychology if we have at hand a direct even if 
a crude objective indicator of the nervous metabolism in- 
volved in the mental response to any given experience. For 
example this would obviously be useful in the so-called mental 
tests. Successive series of tests will be regarded as similar 
only when the metabolic indicator shows that subjective 


conditions are similar. 
Serious intercurrent disturbances will be made apparent. 











at 


RDN eines 


LAS et 











ten eti- 





MENTAL WORK 15 


New and sudden adjustments within the series should be 
detected with unfailing accuracy. 

In view of these considerations I believe that it is not too 
optimistic to say that we have in relative pulse rate a real 
if a crude psychodynamic measure. 

If we could experimentally eliminate all extraneous 
intercurrent activities then it is theoretically conceivable 
that we could arrange various mental as well as physical 
activities along a metabolic scale. 

It is conceivable that the energy values of mental work 
can be expressed not only in comparative physiological but 
even in thermodynamic units. 

More easily realizable will probably be the indication of 
relative psychophysical efficiency of the same individual 
under different circumstances. 

In short it seems to me that the metabolism coefficients 
of mental work should become an instrument of analysis into 
the relatively obscure conditions of mental life that intro- 
spection cannot directly reach. 

Relative pulse rate under proper controls should not only 
indicate specific problems for calorimetric experimentation. 
It should give us some preliminary indication of their solution. 


IV. Tue ExprerRIMENTAL CORRELATION OF PuLseE RATE 
AND MENTAL PROCESSES 


Experimental studies of the effect of mental processes 
on the pulse rate are numerous. Most of the classic studies 
have been chiefly concerned with pulse and respiration as 
bodily expression of the feelings and emotions. For reasons 
already indicated these relatively intense disturbances of 
short duration do not fall within the proper scope of our 
inquiry. We are forced to abstract from them because our 
theory doesn’t cover them, not directly at any rate. It 
may be that ultimately the overflow of nervous excitation to 
cardiac, vasomotor, and respiratory centers will be found to 
follow more general biological laws. But that is another 


story. 
Experimental data concerning the effect of intellective 
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processes on pulse rate are relatively scant and widely scat- 
tered. Most of it occurs in connection with the study of 
attention. ‘These data it must be confessed are far from being 
unanimous. Some of them appear to be the direct opposite 
of what our theory would demand. 

For instance Mentz! found that every appreciable stimulus 
lengthens pulse and respiration. So Zoneff and Meumann? 
report that in most cases attention gives slower pulse; that 
the best concentration is contemporaneous with the slowest 
pulse; and (p. 51) that whenever the concentration of attention 
relaxes the pulse becomes more rapid. Now attention, and 
especially voluntary attention, is commonly held to be 
mental work of the most unequivocal sort. If attention 
really does lower the heart rate the facts are against the 
theory. One or the other should capitulate. If one were 
partial to the theory he might subject the facts to the merciless 
critique so common in psychological tradition and anni- 
hilate them. Experimental facts are usually surprisingly 
vulnerable. But perhaps one is unfortunate enough to be 
betrayed by his own experiments. Then annihilation is a 
serious matter. That is my own case. There is no doubt 
about it; voluntary attention to sensory stimuli of a trivial 
nature reduces the pulse rate more often than it increases it. 
But the total facts suggest their own explanation. Attention 
never decreases the pulse when the antecedent rate indicates 
anywhere near relaxation. To be explicit: the theory doesn’t 
demand that all mental activity should increase the pulse 
rate. It only demands that any given mental activity super- 
posed on an unmodified physical activity, like any given 
physical activity superposed on an unmodified mental 
activity, should have a corresponding pulse rate. If after 
running up two flights of stairs one sits down and twirls 
his thumbs, the pulse rate will not increase but decrease. 
The new work is much less exacting on metabolism than the 
old and the pulse rate should theoretically decrease. It does. 

1‘Ueber die Wirkung akustischer Sinnesreize auf Puls und Athmung,’ Pail. Stud., 


Bd. XI. 
2‘Ueber die Begleiterscheinungen psychischer Vorgange in Athem und Pulse,’ 


Phil. Stud., Bd. XVIIL., p. 44. 





MENTAL WORK 17 


Similarly in an ordinarily complex environment which is 
filled with scientific apparatus, including complex attach- 
ments to the body of the subject, if interest in these things 
is successfully inhibited, and if in response to instructions, 
the attention is concentrated on barely visible spots on a 
uniform field, or on a just audible sound, a consequent reduced 
pulse rate doesn’t oppose the theory; it confirms it. The 
trivial object of attention has no stimulating effect on the 
thought processes. Infact to think of anything besides the 
trivial object would mean a loss of concentration. But loss 
of concentration was found to increase the pulse rate, as it 
theoretically should. There is other evidence that attention 
to a single trivial matter is chiefly inhibitory. If it is con- 
tinued long enough and successfully enough, it results in 
unconsciousness. It is the accredited method of inducing 
hypnosis. And apparently the onset of normal sleep is 
conditioned by a similar narrowing of the field of attention. 

To assume that whatever one starts to do must add to 
the total metabolism its own quantum, without reference to 
its effect on the previous demands, would be too obviously 
absurd in the case of physical work. Suppose for example 
one should measure the relative metabolism of walking and 
running by the pulse rate method. If one were running and 
started to walk the pulse rate would fall. If one were 
standing quietly and started to walk the pulse rate would 
rise. If new intercurrent processes were prevented and 
sufficient time elapsed to eliminate the residual effects of the 
running the final pulse rates should be equal within the error 
of the natural rhythms. The apparent contradiction in 
the two cases, that the walking pulse is both rising and falling, 
is due only to a limited view of the facts. There is contra- 
diction only on the false assumption that the running con- 
tinues in undiminished force after the walking begins,— 
that the walking is a process that can be superadded to the 
running without inhibiting it. 

It is obvious enough that before walking can be said to 
begin the running must cease. The metabolic demands of 
walking are not less than nothing because they are less than 
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those of running. Positive and negative would be absurd 
terms to use in such a connection. Whatever indicator one 
used the two values would find adequate expression only in a 
continuous series in which completest practicable relaxation 
should be the basis of comparison. 

The whole argument may be transferred, mutatis mutan- 
dis, to mental processes of attention, etc. 

When Zoneff finds that attention to sensory stimuli 
diminishes the pulse rate, the statement has meaning only 
when one knows what were the antecedent conditions of 
attention. ‘That attention to trivial sensory stimuli might 
reduce the total complication of the psychophysical processes 
is obvious. It is at least conceivable that different mental 
processes of a similar kind make different metabolic demands, 
as walking differs from running. It is conceivable that 
noting the complex arrangement of recording devices, and 
the activities of the experimenter, or even that the compre- 
hension of and adjustment to the orders of the experimenter, 
might make greater demands on the psychophysical organism 
than counting just observable dots on a plain surface. It 
seems to me that this alone should be a significant contribution 
of psychodynamics to the psychology of attention, and a 
suggestive answer to the question of the rdle of inhibition 
in attention. 

When one comes to notice it, one can scarcely escape 
surprise that such enormously divergent preéxperimental 
pulse rates in the same subject should be regarded as “‘in- 
different.”” Taking Zoneff’s three leading subjects, Temparoff 
has an “indifferent” pulse rate varying from 96 (experiment 
No. 78) to 61.5 (ex. 72); Petkow’s indifferent pulse-rate 
varies from 87 (ex. 2) to 58 (ex. 127); while that of Martin 
varies from 82 (ex. 41) to 55.5 (ex. 88). The conditions on 
which these enormous differences depend are not disclosed 
in the report. Part of the difference can readily be accounted 
for by the normal rhythms, respiratory, Traube-Hering, 
digestive, etc. Part of it may be the remnants of the physical 
work involved in adjusting the apparatus. Part of itis prob- 
ably expression of the normal mental activity of a wide awake 
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man in a complex and interesting environment. I say 
probably because there were no precautions taken to avoid 
it or to estimate what couldn’t be avoided. One thing is 
certain. If the pulse rate is any indication of metabolism, 
the higher preéxperimental rates are not accompaniments of 
psychophysical inaction. In so far as attention and other 
processes of mental elaboration are concerned they are not 
moments of “indifference.” 

Furthermore, if one takes the trouble to compare actual 
differences between the “indifferent” pulse-rate and the 
experimentally induced rate, instead of taking Zoneff’s 
bare statements of pulse change during the experimental 
period alone, it is conspicuous that really low “indifferent” 
pulse tends to rise consequent to the experimental stimulation, 
even if the latter is trivial. 

Apparently in addition to the inhibitory effects of attention 
to a trivial object, attention toa faint auditory stimulus tends to 
decrease the pulse frequency indirectly through an “adaptive” 
inhibition of the respiratory movements, as Billings and Shep- 
ard point out.!. This effect of adaptive respiratory changes 
on the heart-rate seems to follow the simple metabolic law. 
The muscular action of inspiration increases the pulse-rate. 
The relaxation of expiration decreases it. Suspended res- 
piration after expiration, with relaxed respiratory muscles, 
decreases the pulse rate to a minimum. That it actually is 
the muscular action that increases the rate in inspiration and 
not merely the presence of air in the lungs may be proven 
by holding the nose and mouth closed and attempting to 
breathe. No air actually enters the lungs. The muscular 
activity, however, sends up the heart rate. The finest 
demonstration of the respiratory rhythm that I have found 
are the combined curves of Billings and Shepard (op. cit.). 
They not only show the correlation, but they give data for 
an approximate estimation of the latency of the heart’s 
response to muscular contraction. It averages something 
over one pulse beat, say roughly about one second. Obviously 
it is not a coordinate change. Obviously also it is not a 

1*Change of Heart Rate with Attention.’ 4m. Jr. of Psy., XVII., 1910. 
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delayed innervation, part of a systematic complex. It has 
the marks of a true reaction. 

Decreased respiration rate must always be under sus- 
picion as the probable cause of a consequent decreased pulse 
rate. This is especially true when there is reason to suppose 
that the respiration change is “adaptive,” or voluntary. 
In other cases both respiratory and cardiac depression may 
well be regarded as naturally correlated expressions of 
decreased metabolism. 


V. Tue TELEPHONE-GALVANOMETER-SPHYGMOGRAPH 

The obvious requirement of maximum psychophysical 
relaxation for a preéxperimental base line makes unusual 
demands on the technique of pulse registration. The 
accurate registration of the pulse frequency with minimum 
disturbance of mental and physical activity has never been 
treated as a serious experimental problem. Ordinary ex- 
perimental precautions would dictate that apparatus and 
operator should be out of sight and hearing. Yet this is 
far from being a general arrangement. The most consci- 
entious arrangements in this respect with which I am ac- 
quainted are those of Shepard. There is commonly more or 
less hesitation to use pneumatic recorders at a distance. 
Distance increases latency and decreases sharpness. It is 
an especial hardship not to be able to adjust the recorder 
with all parts accessible. A more serious objection is that 
the ordinary body attachments greatly restrict freedom of 
movement. Pulse records during a written examination for 
example, such as I contemplated, would seem to be quite 
impossible with the regulation pneumatic recorders. Much 
has been done and will be done with pneumatic registration. 
With good apparatus, careful adjustments, and conscientious 
experimental conditions, it is relatively accurate, convenient, 
and cheap. But after more or less preliminary experimenting 
with various forms that were accessible to me, I became more 
and more dissatisfied with them for comparative work. 

The following specifications for an ideal recorder gradu- 
ally developed: (1) legibility of each pulse curve to at least 
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.005’’; (2) evidence in the curves of changes in blood pres- 
sure; (3) simple and inconspicuous attachment to the sub- 
ject; (4) transmission to an adjoining room so that the 
recording devices may not become an object of the subject’s 
attention; (5) greatest possible freedom of movement for the 
subject; (6) frictionless recorder; (7) comparable records in 
two different sittings of the same individual, as well as for 
different individuals. 

Various combinations of these desiderata of an ideal 
sphygmograph I have achieved for specific purposes. I have 
not been able to unite them all in a single instrument. The 
most accurate recorder, a microscope projection sphygmo- 
graph, was entirely unreliable during physical activity. See 
reproduction of records Nos. I., II., III. 

The requirement for distant transmission immediately 
suggested electrical recorders. The electrocardiogram seemed 
to promise an ideal record. The subject might be anywhere. 
The records may be read with great accuracy and are directly 
comparable from one time to another. Several difficulties 


-developed in practice. Changing body currents demanded 


constant attention and readjustment of the compensating 
current. The wet electrodes limited the sphere of action, 
while bodily movements produced gross disturbances. 

Once mastered, the string galvanometer proved an ideal 
recorder. It remained to find a suitable current modified 
to place over the artery, and a suitable artery to record from. 
For the sake of freedom of movement I reluctantly abandoned 
the radial artery, and the finger pulse. As the result of a 
systematic exploration of the various available superficial 
arteries the temporal artery proved to be by far the most 
satisfactory. Abstracting from the intimate connection of 
the temporal artery with the brain arteries, which as far as 
I can learn is a useless accident, its bony environment offers 
an unusually stable foundation for a sphygmographic at- 
tachment. The frontal, mastoid, and superior maxillary 
bones furnish a three-point foundation which is almost 
entirely free from muscular disturbance. An elastic band 
about the head would hold any light apparatus against this 
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foundation without inconvenience. In actual operation it 
felt like a hat band and was no more uncomfortable. My 
subjects report that during the experiments the whole at- 
tachment usually passed unnoticed. 

My first sphygmographic attachment was a double carbon 
contact suitably mounted and resting on the artery. It 
transmitted the pulse beats to the galvanometer on the 
principle of a microphone, and is doubtless capable of ser- 
viceable development. The most satisfactory attachment, 
however, proved to be a skeleton telephone receiver. The 
circuit of the minute magnets was completed through the 
string of the string galvanometer, The minute movements 
of the soft steel armature which rested on an insulating surface 
directly against the skin over the artery was sufficient to 
induce measurable currents in the coil of the magnets. 

The subject might be anywhere, and move at will, within 
the radius of the flexible wire that attached him to the binding 
posts, communicating with the recording room. Violent 
bodily activity disturbs the record. But all things considered, 
I believe that the telephone-galvanometer-sphygmograph 
is the most satisfactory pulse recording device yet produced, 
for psychological experiments. See records II., III., IV., 
V., and VI. 

The photographic recorder was my old falling plate 
device, fitted with a long cylindrical lens of short focal length. 

The advantages of photographic records are not only the 
entire lack of friction, momentum, etc., but the possibility 
of securing any desired magnification within the limits of 
the illumination, and any desired compactness or detail 
entirely without modifying the instrumental error. 

The temporal features of the pulse of a distant subject are 
given by this device with great fidelity within the limits of 
the chosen degree of condensation. If it were desirable 
individual pulse waves could be measured in units of .oo1”’. 
I was commonly content with .005”. 

The most serious limitation of the apparatus is that the 
height of the pulse waves cannot be accurately compared in 
different records. The telephone attachment gives a dis- 
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torted pulse curve (records II. and III.). It accurately 
indicates every change in the pulse wave and the direction 
of that change. But the height of the curve at any point 
depends on the initial distance of the armature from the 
magnets, and on the velocity of its motion. This has some 
decided advantages when the only significant feature of the 
curves is the temporal succession of its parts, because of the 
exaggerated sharpness of the angles of the curves. Further 
analysis of the peculiarities of the pulse curves is given in the 
legend of simultaneous records of the right and left temporal 
arteries by the telephone-galvanometer and the microscope 
recorders, respectively (records II. and III.). 

The latency of the whole device depends first on the 
sensitivity of the string galvanometer. For any given ad- 
justment of the string this is an instrumental constant. 
Secondly it depends on the velocity of the initial phase of the 
process to be recorded. In measuring the interval between 
the different waves in a series of pulsations of a similar char- 
acter the latency is a constant, and is consequently irrelevant. 
Control records show it to be about 3 ¢ in the instrumental 


complex as I used it. 


VI. SpuycmMocrapHuic Data! anp PsycHODYNAMIC 
IMPLICATIONS 


(a) Mental and Physical Relaxation 


Completest relaxation probably occurs only in profoundest 
sleep. Consequently the metabolism of profound sleep will 
probably become the ultimate base line from which the various 
psychodynamic processes will be measured. Even in pro- 
foundest sleep the organic processes are not interrupted. 
Intestinal and respiratory movements, glandular action, 
muscular action of the heart and vasomotor system make 
continual requisition of the conditions of metabolism. The 
accumulated residual effects of the day’s work are gradually 


1 The experimental work of which this paper is the outcome was made possible 
only by the codperation of various groups of student subjects. I would take this 
occasion to thank all of my students who have served as subjects. Especially I want 
to thank the members of the Class in V. Philosophy, 1911-12, for their cheerful and 
enthusiastic help in our common work. 
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equalized. Fatigue stuffs are eliminated. ‘Tissue is rebuilt. 
All of these processes call for food and oxygen supplies through | 
the blood currents. Less profound sleep increases these | 
demands by relatively incodrdinate movements of the vol- 
untary muscles and by the semi-consciousness of dream states. 

The relative metabolic demands of these various condi- 
tions are not known in detail. But the metabolism of sleep 
and its corresponding pulse-rate is much lower than anything 
that we know in the waking state. | 

The ability to relax physically and mentally without losing 
consciousness varies greatly with different individuals. But 
even the best-known relaxation of the waking state shows | 
higher metabolism than sleep. 

Mere consciousness itself apparently has a metabolic 
equivalent which falls within our concept of mental work. 
This relatively large metabolic equivalent of the barest and 
least productive consciousness indicates that consciousness 
itself involves a widespread neural excitation. At least this 
factor of our working hypothesis for inner psychophysics 
finds additional confirmation in the facts of psychodynamics. 

Arbitrary mental relaxation is by no means an equally 
distributed capacity. Even for the same individual it is 
not equal at all times. Possibly some human beings seldom 
emerge from the nebulous states of consciousness bordering 
on the dream. It is significant for example that a reduced 
pulse-rate is a regular accompaniment of advanced dementia. 
Conversely some persons regularly seem to remain throughout 
the waking hours at a relatively high pitch of nervous ex- 
citement, and find it quite impossible to relax voluntarily 
or in response to instructions. In pathology this condition 
is illustrated by manic excitement. The grounds for these 
differences are unknown. Cannon’s beautiful experiments 
on the effect of adrenaline give additional weight to the 
arguments of the neurologists that persistent abnormal 
excitation and depression are due to chemical reagents of 
physiological origin. 

Even in the normal subjects who submitted to laboratory 
investigation the individual differences in this respect were 
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striking. One subject always found his mind busy at 
something or other when he tried to relax. He “couldn’t 
think of nothing,” his real interests persistently demanding 
attention. Naturally his pulse rate indicated this. Except 
in the evening it failed to show anything like the relaxation 
depression of my other subjects. At the opposite extreme 
was an occasional subject, who could arbitrarily stop his 
mental processes, and fall asleep practically on demand. 
Both were honor students. Between these extremes there 
are doubtless all degrees of capacity for arbitrary relaxation. 

Even in the same individual the pulse depression of 
relaxation varies under different circumstances. In my 
records it was most pronounced and regular when the subject 
was reclining in a steamer chair. It was less complete 
sitting up and still less standing. This particular difference 
is doubtless a matter of muscular activity, but it shows one 
of the difficulties of securing a constant base line. That 
there are likewise mental states that interfere with relaxation, 
appears from the fact that I could never get as low an “‘in- 
different”’ pulse when the subject was in the same room with 
the recording apparatus. Furthermore the preéxamination 
pulse in all my subjects was relatively high. Even after 
especially long rest intervals the pulse failed to reach its 
normal relaxation value. Subsidiary preéxamination records 
from a general class, taken by palpation, showed similar 
results. The psychodynamic implications of this fact I 
shall discuss later. 

Whenever the relaxation was relatively complete, the 
experimental introduction of muscular activity or of new 
mental activity invariably increased the pulse frequency. 

Within the limitations of my experimental data, I can 
say that, provided one starts from a preéxperimental con- 
dition of relatively complete physical and mental relaxation, 
every new mental or physical activity is correlated with an 
accelerated pulse. 

We can roughly equate physical and mental work. 
Measured by their respective metabolism as indicated by the 
pulse frequency, the mental processes of multiplication, 
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TABLE I[ 


RELAXATION Putse! 
Reclining in 
Steamer Chair 


(A) Standing Sitting 
Subject G., afternoon experiments. 
Two plates, range from Two plates, range from Three plates, range 980- 
700-740 a. 1,000-1,040 o. 1,080 o. 
Subject R. 


One plate, range from Five plates, range 980- 


1,000-1,090 o. 1,140 o. 
(B) Morning Afternoon Evening 
Subject F. Microscopic recorder. Subject in room with apparatus. 
14 records, av. 663 oc. 3 records, av. 729 ¢. 11 records, av. 816¢ 


2 records, av. 740¢. 
6 records, av. 776¢. 


Subject A. Microscope recorder. Subject in room with apparatus. 


7 records, av. 6600. 7 records, av. 714¢. 
TaBLeE II 
Tue Errect oF SimpLe MENTAL AND PuysIcaL Processes ON THE Putse LENGTH 
4 


(4) Effect of opening the eyes on command. 


Subject G. in artificially lighted quiet room. 
Eyes closed, av. 1,020 ¢. Eyes open on command, av. 860¢. 


Difference 170 ¢. 
Later ex. under same conditions. 


Eyes closed, av. 1,120¢. Eyes open on command, av. 1,000¢. 


Difference 120 ¢. 


Subject W. same conditions as above. 
Eyes closed, av. 960 ¢. Eyes open on command, av. 836¢. 


Difference 70 0. 


(B) Effect of rising from chair. 
Subject F., quiet room. 
Sitting, av. 790 ¢. 

(C) Effect of raising one pound weight from relaxed position of arm hanging vertically 
to horizontal position of forearm. Weight raised every four seconds on 
command of assistant. 

1]In all the following tables the pulse values will be given in o (thousandths of a 
second), though the records are legible only to5 o. The appearance of greater accuracy 
is merely a concession to the psychological custom of giving values ino. The results 
make no pretense to accuracy beyond the unit of measurement. In my photographic 
records the number of pulsations was too few to expect mathematical reduction of the 
error. I have given my results in terms of the duration of the pulse waves rather than 
in beats per minute, as is the ordinary physiological custom, because the records were 
taken that way, and because whatever faults such records have are inherent in the 


By the use of averages and the statistical method, I have tried to reduce the 
I am firmiy convinced 


Standing on command, 580 c¢. 


results. 
errors due to known physiological rhythms of short duration. 


that this is the only way to deal scientifically with the pulse records. 
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TaBLeE [I1— Continued 


Subject G. reclining in steamer chair in quiet room. 
Relaxation 1,080 ¢. 

After two minutes’ work 860 ¢. 

After 314 minutes’ work 780 a. 


Subject R., same conditions. 
Relaxation 1,080 o. 

After one minute’s work 880 c. 
After 314 minutes’ work 820 ¢. 


Effect of violent physical work, rapid double genuflections, i. ¢., sitting on the 
heels and rising to upright position. 
Subject G., quiet room. 


Standing quietly 726. After 2 genuflections, 550 ¢. 
After 4, 5364. After 6, 516 ¢. 

Subject G. later, same conditions. 

Standing quietly, 700 ¢. After 2 genuflections 540 ¢. 
After 4, 5360. After 6, 510 ¢. 

Subject R., same conditions as above. 

Standing quietly, 1,090 ¢. After 6 genuflections, 600 ¢. 
Subject R. later in afternoon, same conditions as above. 

Standing quietly, 1,006 ¢. After 2 genuflections, 680 ¢. 
After 4, 600 ¢. After 6, 560 ¢. 


TaBL_eE III 
Tue Errect or More CompLtex Mentat Processes on Purse Lencta 


The effect of reading and of listening to reading. 
Subject G., quiet room, reclining in steamer chair. Reading Pillsbury’s Psy. of 


Reasoning. 


Relaxation (1050). Passive reading 970 ¢. Silent recapitulation goo ¢. 
Immediately fol. Active reading 980¢. Silent recapitulation 960 ¢. 
Subject R., quiet room, same book, and other conditions as for subject G. 
Relaxation 1,020 ¢. Passive reading goo c. 

End of page 830¢. Recapitulation 940 ¢. 
Immediately following same conditions as before. 
Relaxation 980 ¢. Active reading 920 ¢. 

End of page g1oc. Recapitulation 960 ¢. 


Effect of learning a series of twelve words on pulse length. 
Subject R., quiet room, steamer chair, words read by assistant. 
Relaxation 1,140 ¢. Beginning 1,040 ¢. Second rep. of series 940 ¢. 


The effect of multiplication on the pulse length. 

Subject F. In room with recording apparatus. Microscope recorder. Carotid 
pulse. Subject reclines in steamer chair. 

Multiplies a two-place number above 50 by another two-place number above 50, 


Morning. 


Relaxation 663 ¢. During multiplication 614 ¢. 














28 RAYMOND DODGE 


TaB.eE I]]— Continued 


Afternoon. 

Relaxation 729 ¢. During multiplication 690 o. 
Relaxation 740 ¢. During multiplication 650 ¢. 
Relaxation 776. During multiplication 616. 
Evening. 

Relaxation 816 ¢. During multiplication 760 ¢. 


Subject A. In room with recording apparatus, same as F. 


Afternoon. 

Relaxation 660 ¢. During multiplication 632 ¢. 
Evening. 

Relaxation 714 ¢. During multiplication 646 o. 


Subject R. Quiet room. Tel. galvanometer recorder. 
Relaxation 1,140 ¢. During multiplication 980 ¢. 
Nearly at end 840 a. 
Recapitulation with consider- 
able bodily mvt. 740¢. 


reading, or learning a series of twelve familiar words involves 
less work than 6, 4 or even 2 double genuflections. They are 
more closely approximated by the raising of a one-pound 
weight once every four seconds. 

The relatively small energy transformations of mental 
work is not a surprise. A considerable amount of experi- 
mental and non-experimental evidence points in the same 
direction. The electrical and heat products of nervous tissue 
in action are relatively small compared to analogous products 
of muscle action. The oxygen consumption of nerve tissue 
is relatively small. In nerve fibers it is too small to be 
measured directly by present technique. It isn’t impossible 
that the differentiation of nervous tissue and the corre- 
sponding biological division of labor is a condition of economy 
of energy as well as of better work. 

The sequence of the metabolic demands of the various 
physical and mental processes varies in a suggestive way. 
(a) The initial demands for establishing an adjustment may 
be greater than the subsequent demands for maintaining it. 
(b) Or the continuation of the process may make increasing 
demands. To the first class belongs rising from a sitting 
to a standing position. The adjustment to the new position 
makes relatively large demands. After the standing position 
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has been attained it required relatively little increased 
metabolism to maintain it than to sit still in a chair. This 
of course is entirely predictable. Obviously the main mus- 
cular work is done in raising the trunk a foot and a half. 
After it is once raised the chief muscular work will be the 
occasional correction of a lapsed equilibrium. : 

It is probably less predictable that merely opening the 
eyes at command would increase the pulse more than the 
raising of a one-pound weight one foot, and that the subsequent 
relaxation with the eyes open in a very familiar environment 
may be almost if not quite as complete as voluntary relaxation 
with the eyes closed. 

A succession of double genuflections, on the other hand, 
make constantly increasing demands on metabolism. 

If the sphygmographic data for short intervals have any 
reliable metabolic significance at all, then in the case of 
opening the eyes on a familiar scene the mental work involved 
will be a relatively short process of adjustment to the familiar 
conditions. Familiar environment is not a stimulus to con- 
tinued mental elaboration. The fact that unchanging stimuli 
quickly cease to be real stimuli is introspectively verifiable 
in numerous instances, as in James’s experiment of staring 
fixedly at a word. Obviously we have come upon the trail 
of a fundamental instance of real mental fatigue. Finally, 
the doctrine that mental phenomena are largely matters of 
adjustment has been made familiar by Dewey and his pupils. 
Psychodynamics seems to furnish some experimental evidence 
of the truth of Dewey’s contention. Subsequent evidence 
of the course of metabolism during examination will increase 
that evidence. 

Aside from their incompleteness, which time alone can 
remedy, the most serious faults in my experimental data 
thus far presented is the fact that all the processes are of 
short duration. This is doubly unfortunate. It was pre- 
cisely for processes of short duration that our technique 
was least well adapted to serve as an indicator of metabolism. 
Secondly, the problem inevitably arises whether, even if the 
data are accurate, they correlate with the processes of 
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multiplication, reading, etc., or only with the commencement 
of these processes in response to the command of the ex- 
perimenter. 

With the telephone-galvanometer pulse recorder, it would 
have been possible to have extended any one of the processes 
more or less indefinitely. These are tasks for the future if 
I can get suitable assistance. 

The extended mental work which I actually undertook 
to study was that for which I developed the technique, viz., 
the mental work of written examinations. This process was 
chosen because it has the unique distinction among mental 
processes of having had its metabolism studied with adequate 
calorimetric technique.! 

In the calorimetric study of examination metabolism the 
sphygmographic observations were incidents of only casual 
experimental interest. No adequate technique had been 
elaborated for securing their accuracy, and in consequence 
they have been subjected to considerable criticism. The 
authors were the first to note their imperfections. 

1. To the untrained subject the act of taking his own 
pulse is an operation of some uncertainty and difficulty. The 
pulse may be difficult for the untrained to find, to differ- 
entiate from muscle tremors, to count, and to correlate with 
any definite time interval. The sphygmographic data of 
Benedict and Carpenter are not entirely reliable as facts. 

2. If we granted their reliability as facts, we must realize 
that the act of finding, counting, and correlating the pulse 
is for the inexperienced a real, perhaps a considerable, mental 
task. What effect this would have on the pulse rate of the 
observing subject, would depend on the extent of the dis- 
turbance and the antecedent conditions. It might tend to 
calm a student who was worried and excited over a difficult 
examination question. Or again the arbitrary interruption 
of his train of thought might be highly unpleasant and an- 
noying. It might be resented. Under any circumstances 
it would constitute a new and unusual stimulus, attention 
to which might constitute measurable mental work. 


1 Benedict and Carpenter, ‘Influence of Muscular and Mental Work on Meta- 
bolism,’ U. S. Dept. of Agriculture, 1909. 
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3. Finally, granting some direct effect of the emotions 
on the pulse rate, the unusual conditions of entering the 
portentous calorimeter box may have been an influence quite 
outweighing the examination process as such. 

Benedict and Carpenter were fully alive to the need of 
separating the mental processes from the various motor 
activities that must accompany a written examination. 
To determine these latter they made a series of control 
experiments in which their subjects merely copied from two 
different sources approximately the same number of words 
that their examination paper contained. The theory of the 
authors was that the metabolism of the mental processes of 
the examination would be obtained by subducting the meta- 
bolism of the control from the examination metabolism. 

Certain imperfections of the control were apparent to the 
authors, but at that time there were no dynamic data on 
which a more adequate control could be elaborated. 

Unfortunately from the standpoint of interest in the pulse 
rate these control experiments give us no help. The work 
of copying was not distributed over the entire period but was 
concentrated at the beginnings of two periods. The con- 
sequent fall in pulse rate which is universal in the control 
experiments includes in every case a period of inactivity. 

But a more general difficulty of the control experiment is 
disclosed by psychological analysis. It was assumed by the 
authors that in copying, the mental work, while not elimi- 
nated, was greatly reduced. In a psychological investigation 
this assumption needs careful scrutiny. 

(a) It may be noted first that the majority of the subjects 
found the copying tedious, monotonous, or uninteresting, at 
least in part. It had at least some of the subjective marks 
of mental work. One of the subjects ventured to criticize 
it as such. 

(b) If we subject the control process to psychological 
analysis, it will in fact appear that copying is far from being 
a simple motor process. Copying is in no case a mechanical 
reproduction of letter and word forms, but a translation of 
printed words into written. Psychologically it involves 
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sensory attention to a constantly changing group of visual 
stimuli, perception, and primary identification, the arousal 
of the appropriate motor and auditory residua, and memory, 
at least long enough to control the written product. That 
it sometimes aroused a complex intellectual reaction appears 
from the reports of the subjects. Now we have already seen 
that the mental process of reading and learning both have a 
measurable metabolic equivalent. The question of relative 
amount is a matter for analysis and experimental investi- 
gation. It is unsafe to assume too much in such cases. 
Briefly we must say that whereas the matter that is written 
during examinations is chiefly the mere reproduction of 
matter that was previously learned, with a certain amount 
of rearrangement; the matter of the control experi- 
ment has to be assimilated anew at every step. If the 
Benedict Carpenter metabolism experiments have any psy- 
chological meaning, it is that copying 12,000-15,000 words 
of text involves only slightly less mental work than the writing 
of a similar number of words from memory, or from internally 
controlled association on the stimulus of a suggestive question. 
Experimental tests of various conditions indicate that the 
continuous repetition of a few lines of familiar verse is a 
simpler process than copying. 


The question of a thermodynamic equivalent of the mental. 


work of examination has not been answered. It was an 
important service to psychology when the physiological 
chemist conceived and clearly formulated the problem. 

It was no part of my present inquiry to investigate the 
specific sources of error in the pulse-rate data of Benedict 
and Carpenter. I was more interested in preventing them. 

My first task was to provide for the registration of the 
pulse rate by the most innocuous and reliable means. That 
was provided for by the telephone-galvanometer-sphyg- 
mograph, already described. It registered the pulse in the 
instrument room while the examinee sat at ease in a separate 
room with closed doors between. He was in a familiar 
environment with natural lighting (bright daylight). Since 
I could devise no means of producing control writing move- 
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ments without corresponding mental work, I hit on the 
expedient of dividing the records of the examination period 
into those which were made during actual writing and those 
that were made in the non-writing or thinking periods. The 
theory of this was that while the writing movements couldn’t 
be eliminated from the examination katabolism, either 
directly or indirectly, their place in the total metabolism of 
examination would be determined by comparing the moments 
when they did occur with the moments in which they were 
absent. In purely relative values, such as the pulse rate 
gives, it seemed that this was as much as one could expect 
even of the most rigid controls. 

The principle of the technique was suggested by one of 
my students, Mr. W. W. Reynolds. A delicate and simple 
inertia-contact-breaker attached to the pen proved entirely 
satisfactory. It was unobtrusive and effective. When 
properly adjusted it gave an indication on the photographic 
record for every stroke of the pen. (See records V. and VI.) 
The device was as follows: One end of a linen thread was 
attached to the pen, and the free end was carried over the 
back of the table and attached to the end of a fine steel 
watch spring, two inches long, which in turn carried a little 
square of thin wood with an adjustable contact. The contact 
was so adjusted that when the pen was quiet it was just 
closed, while the minute movements of the pen in making 
the small letters were sufficient to pull the spring away from 
the contact before the inertia of the wooden base was over- 
come. Gross movements of the hand and arm were taken 
up by free suspension of the contact breaker over the edge 
of the table. To prevent unnecessary friction the thread 
worked over a long glass tube of about three quarters of an 
inch outside diameter. 

A further source of error was the more or less continuous 
restless body movements of the examinee. While these 
couldn’t be eliminated without undue constraint, and more 
or less distraction of the student from the work of the exam- 
ination; like the writing movements, they might be recorded; 
and records with excessive movement might be eliminated. 
Another simple device proved highly efficient. 
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The technical problem was to give the greatest freedom 
of movement to the subject, and to record minute as well as 
gross movements within the least possible compass. The 
solution of the problem was not easy, but once found it 
accurately indicated the main body movements. The device 
was as follows: A large hemispherical tambour was held 
against the back of the subject just under the right shoulder 
blade. Connecting tubes, chiefly iron gas pipe, carried the 
air waves to a small Marey tambour in the adjoining room 
in front of the recording apparatus. If the writing subject 
remained otherwise quiet this showed the shoulder movements 
of writing superposed on the longer respiration curves. 
If the subject was entirely quiet it indicated his respiration. 
To provide for gross movements the tambour was attached 
to a movable support which had just friction enough to be 
overcome, when the rubber diaphragm was tightly stretched. 
With an open vent near the recording tambour, even after 
the most violent movements, the system quickly regained its 
normal sensitiveness. The freedom of movement was re- 
markable. The subjects leaned back in the chair, bent over 
their work and even tilted the chair back on two legs without 
consciousness of restraint and without disarranging the 
recorder. 

Although these two devices were satisfactory for their 
purposes, so many other and perhaps better similar devices 
are possible that I have hesitated to waste space in minute 
descriptions. If any one is in need of similar devices, and 
has nothing better in mind I shall be glad to furnish blue- 
prints of any of the parts. Or our mechanic will duplicate 
them at actual expense of time and material. 

The results of the combined records taken every two to 
three minutes throughout the examination period, with a 
pre- and post-examination period of relative relaxation are 
shown in the following distribution areas. 

The following tables are constructed by entering under the 
appropriate non-writing or writing column the number of 
the photographic plate on which any given pulse length 
occurred, against the group within which that particular 
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time interval falls. For example, in the records of subject R., 
a pulse length of from 641-660¢ occurred during the non- 
. writing periods of the examination six times, twice in the 
first plate, twice in the third, and twice in the tenth plate 
near the end of the examination. 
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The digit one is used for both the first and the eleventh 
‘ plate but their positions clearly differentiate them. 
\@ 
{ TaBLe IV 
; DistripuTion AREAS OF THE Duration oF Puts—E Waves Durinc EXAMINATION 
M Italicized record numbers indicate last half of period 
i I. While Subject Was Not Writing Il. While Subject Was Writing 
Subject R. Examination in Economics. Paper marked Grade II. 
| T.ine Non-writing Writing 
541-560 I 
‘ 561-580 116 9 
: 581-600 ii ca a hanalae gaan ite ep ne deanna 
‘ 601-620 6 22889 
j 621-640 112 111222333444485I 
641-660 113300 123334445 
661-680 1223335500089 14444457770 
681-700 123335O8QQOOOO ... 2... cece cece cee es + 3344444577800F 
701-720 115667889 4457779999900I1 
721-740 66677780 57788900001T 
i 741-760 667 5s800001r 
: 761-780 66779000 56801 
: 781-800 Ecc ces sinc ets eae oe we 
801-820 00 
821-840 ) 
: Subject A. Examination in Psychology. Paper marked Grade I, 
’ Non-writing Writing 
; 561-580 2 
; 581-600 sg oe Sis asters ses randciars 
: 601-620 IIITII1123344 16 
621-640 1123344 222445506 
641-660 111444 ITII1122222344555006 
661-680 14555060 111122233334445555 
681-700 ET 
701-720 34580000 12333334008 
} 721-740 356900 255888880 
: 741-760 5889000 4555089900 
761-780 368 568999990 
: 781-800 CS EE ee es 
2 801-820 00000 5889 
3 821-840 000 68990 
841-860 9 
: 861-880 66 
: 
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TaBLe [V— Continued 
Subject G. Examination in the Hist. of Philosophy. Paper marked grade II. 
The italicized records were taken after a period of rest in which the subject went out 
doors and smoked a cigarette. 


Non-writing Writing 
641-660 I 8 
661-680 788 
681-700 Ritediesnocnew dada aatedade da aeaineb were neeee 
701-720 3357788 
721-740 3888 
741-760 23 355788 
761-780 134 2567778 
781-800 tbr nid Sse wraounee weds ood adie aewaieeeeee 
801-820 127 12233344555667 
821-840 III122 222222233345667 
841-860 4466 345666 
861-880 134 2446667 
881-—goo ee ee Ce 
901-920 6 3555566666 
921-940 46 566 
941-960 144 477 
961-980 4 
98 1-1,000 7 


The distribution areas are of course made up of all sorts 
of rhythms and particular correlations which space forbids 
us to consider in detail. Exact time records on the reports 
and occasional time records on the examination paper permit 
intensive study of the details. We shall have to content 
ourselves at this time with the general characteristics of the 
series. 

The records were especially planned to show the relation 
of the non-writing to the writing pulse. In general the 
non-writing periods represent two entirely different situations; 
moments of reading the questions and active elaboration of 
the answers on the one hand, and moments of rest or relaxa- 
tion on the other hand. Either may occur at any time 
throughout the examination period. But the former is 
most pronounced at the beginning of the paper and the latter 
naturally occurs at the end in most pronounced form. The 
distribution, however, shows no isolated phases. The pulse 
frequencies throughout the examination show certain rhythms 
and oscillations with conspicuous general drifts, but they 
clearly belong to one series with only gradual changes. 
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It is conspicuous that, except in the case of the unusual 
nicotine disturbance of subject S. (indicated in this case by 
italicized digits) the highest pulse rates are not found in 
the writing periods but in the first non-writing period, 1. ¢., 
the period when the question paper is first seen and reacted 
to—the period of most active mental adjustment. The mode 
of the writing pulse frequency for both halves of the exami- 
nation period is higher than that of the non-writing pulse fre- 
quency for subject R.; lower for subject A.; and approximately 
the same for subject G., exclusive of the nicotine effect. 

Since we cannot assume that mental processes stop during 
the writing periods, one can say that, as far as the present 
records reach, the muscular demands on metabolism during 
the examination period incident to the process of writing 
are conspicuously less than the demands of the distinctly 
mental processes. 

Certain personal peculiarities of subject A., in whose case 
the non-writing pulse is distinctly higher than the writing 
pulse, make his records especially interesting. Subject A. 
did not read the entire paper before he began to write. He 
read only one question atatime. ‘This was in accordance with 
habit. In his case, throughout the examination, the meta- 
bolism of writing, as far as it is represented by the pulse 
rate, is conspicuously less than the nervous metabolism in- 
cident to the mental adjustment to the question. In his 
case the mechanical routine of writing operates to depress 
and inhibit his mental activity. 

In view of the criticisms that have been heaped on the 
Benedict-Carpenter pulse counts, it is a source of considerable 
satisfaction to record that the general gross results of my 
records correspond point for point with theirs. Two facts 
stand out clearly in their data as in mine. 

1. The initial pulse of the examination period is regularly 
high. At no time even during the pre- and post-examination 
periods of relative relaxation does the pulse rate reach its 
normal relaxation rate. 

2. In all three of my cases and in sixteen of the twenty 
available cases of Benedict and Carpenter the pulse rate 
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decreases more or less gradually from the beginning to the 
end of the examination period. 

In my own records the distribution of pulse lengths during 
the first half of the period shows about the same distribution 
curve as their distribution during the last half, but on a 
higher level. The modes in the two examination periods lie 
from 80-120 o apart. 

The evidence is unequivocal that the last half of an ex- 
amination period involves less mental work than the first half. 
Superficially this seems to be almost absurd. There is no 
direct introspective evidence that the last hour of an ex- 
amination period is easier than the first. There is no objective 
evidence that the examinee writes slower. My own papers 
do not show that the last half is regularly poorer than the 
first. On the contrary it would seem that questions assumed 
to be of equal value ought to require the same mental work 
to answer. A universal easing up of all examination papers 
at the end is somewhat improbable, though I must confess 
that, since I have been looking for it, I have found a tendency 
in my own case to put more difficult questions early in the 
paper. 

Granting that the lessened metabolism at the end of the 
examination period is real and that the occasional differences 
in the character of the questions is not a sufficient cause, we 
are under obligations to examine the course of the physical 
and mental processes for a probable explanation. 

1. It might be that long sitting gradually reduces the 
general bodily metabolism, while the mental demands re- 
mained approximately the same. Unfortunately as we have 
already acknowledged, a direct differentiation of muscular 
and mental metabolism is a difficult or impossible matter, 
except as one or the other changes in some known way. 
In a tentative judgment of the matter we must take whatever 
evidence we possess. Now we have evidence that in ordinary 
circumstances relaxation reaches a higher grade within 15’ 
of rest than any grade that occurs during examination. 
Natural relaxation is necessarily prevented during examination 
by the writing movements, as physical activity, and by mental 
elaboration of the answers, and writing controls. 
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The gradually decreasing pulse can be understood only 
in conjunction with the high initial pulse. In the Benedict- 
Carpenter experiments, the high preéxamination pulse 
might seem to be explained by the novelty of the surroundings. 
It was an awe-inspiring matter to enter the old calorimeter 
box and to be shut off so completely from the normal world. 
On any theory of psychodynamics one would have expected 
active mental adjustments, quite apart from the examination. 
That the later, control experiments showed regularly lower 
initial pulse might have been explained by habituation. 

My procedure was carefully planned to eliminate these 
possible extraneous disturbances. The examinee worked in 
daylight, under natural conditions, in familiar surroundings. 
Instrumental attachments were reduced to a minimum, and 
the subjects had all been long habituated to what there were. 
Still the initial examination pulse was high, and prolonged 
preéxamination relaxation did not reduce it to a normal 
relaxation rate. 

The conditions of this high initial pulse were not unusual 
environment in my experiments, whatever may have been 
true in the Benedict-Carpenter investigation. It was not 
conditioned by any violent emotion. All my subjects were 
college seniors, and honor men. Examinations were a 
part of the routine work. Still the initial pulse was high. 
It was high as the subjects sat quietly resting before the 
examination paper was given them. It was highest when the 
examinee read his paper. Then it gradually slowed down, 
though it never reached the normal relaxation rate. 

Is there any reasonable theory to fit these facts? Not 
yet. But we have at least important beginings of a theory. 

The students prepare for examination at Wesleyan, as 
elsewhere, with a spurt of intensive application. I am sure 
such preparation is not entirely good. I am not sure it is 
entirely bad. At best the whole subject is reviewed and 
coordinated. ‘The students study for a climax. That climax 
is the examination period. All the relevant residua are 
planned to be at a maximum of reproducibility. As a rule 
this is apparent. Never again will the student have that 
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particular group of material sowell inhand. If the examina- 
tion is inadvertently postponed the student feels that he has 
been unjustly treated. He was “ready” at the time ap- 
pointed. He will not be as “ready” again without additional 
application. 

It must be some inner organic condition, this readiness 
to discharge. Admitting that we do not know any of the 
organic details, if readiness to discharge is some specially 
excitable condition ef the relevant nervous tissues, it must 
be achieved and maintained by a metabolic process that 
should theoretically express itself in increased pulse-rate. 
The whole demeanor of the student before and during ex- 
amination corresponds with this supposition. He has studied 
late, perhaps for several nights. But he does not feel sleepy 
or fatigued. Far from it, he is thoroughly awake, ready, and 
eager. He is in an unusual condition of excitement. At 
best the excitement is primarily of the relevant residua. But 
it may be more or less diffused, and useless. 

The pulse-rate increases as the questions are read. Why? 
In an important contribution to the dynamics of the reading 
process, Dearborn showed that the initial fixation of each 
line tended to be longer than the others.! He conjectured 
that this longer initial pause provided for the general mapping 
out of the whole line. Following him I demonstrated that the 
pre-fixational reading process, even when it involved no clear 
perception of the word, shortened the adequate speech 
reaction of fixation.?, As far as I have discovered that was 
the first experimental evidence of a temporal difference 
between the predominantly stimulating and the predom- 
inantly inhibiting phases of the perceptual process. There 
are excellent grounds for believing that all mental processes 
involve both inhibition and excitation. Both are commonly 
assumed in attention. Both may be supposed to underlie 
the rise and fall of excitation in uncleared residua as they are 
easily or remotely accessible. The increased pulse rate on 
reading the paper seems to correlate with the increased ex- 


1‘Psychology of Reading,’ p. 121. 
2‘ An Experimental Study of Fixation,’ p. 53 fol. 
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citation of specific systems of residua as the general plan 
of the examination paper or of each question arranges itself. 
That is evidenced introspectively by the partial clearing 
of fragments of answers, the recognition of difficult parts, 
etc. A similar increased metabolism might indicate a general 
useless excitation. Its course has never been studied. 

The gradually decreasing pulse rate as the examination 
proceeds correlates with the progress of inhibitory processes, 
as group after group of the stimulated residua discharge in 
action. 

The post-examination resistance to complete relaxation, 
and relatively insistent high pulse rate, correlates with a 
certain residual excitation of the discharged systems. This 
residual excitation shows itself in the common desire to 
talk the paper over with some one, and the common difficulty 
of getting it quickly and completely out of mind. 

I would not be misunderstood as holding that these various 
correlations are satisfactorily established. The work of 
correlation is only begun. It seems to me however that we 
have justified our concept of mental work, as a consistent 
and useful scientific tool; and that we have developed a group 
of real problems to a point where their importance is obvious 
and their further refinement is a matter of time and attention. 


DescripTIon OF Recorps I.-VI 

All records read from left to right. Rise in the lines in- 
dicates positive action. 

I. Simultaneous records of the carotid pulse (by the 
microscope-projection recorder); the respiration (Harvard 
pneumograph); and the electro-cardiograms (Edelmann string 
galvanometer, small model). The upper boundary line 
between the light and dark shows the pulse record (six 
systoles). The fine dark line shows the respiration curve 
(two inspirations). The lower shadow is the typical electro- 
cardiogram. The ordinates are 50 per 1’’ and show with 
great exactness the time relation between pulse and electro- 
cardiogram. The respiration pressure changes show plainly 
in the pulse curve. 
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II. Simultaneous pulse records from the left and right 
temporal arteries, respectively. The upper curve is from the 
microscope-projection-recorder with the same sensitivity 
asin I. It will be noticed that the intercurrent oscillations 
that are so prominent in the carotid pulse are lacking almost 
completely in the temporal. This is universal in healthy 
subjects. The lower fainter line shows the corresponding 
telephone-galvanometer records. It will be noticed that 
pulse movements are exaggerated. The time of these changes 
is given with great clearness. The form of the curve is 
unreliable. 

III. Simultaneous records as in II. but taken on a rapidly 
moving plate to show the relative latency of the two recorders. 
The sensitivity of the telephone-galvanometer-recorder was 
reduced to eliminate the exaggerated amplitude of the curves. 
Ordinates are 100 per 1”. The latency of the two instru- 
ments as used in my experiments is practically identical 
about 3 ¢. 

IV. Four telephone-galvanometer records from the tem- 
poral artery during rest and after a series of double genu- 
flections: (a) Subject standing quietly; (b) after two genu- 
flections; (c) after four; (d) after six. Ordinates are 50 per 1”’. 

V. Three examination records of the temporal pulse. 
Each record shows the frequency of writing movements 
(notches on the upper edges of the records); body movements 
in the heavy dark line, and pulse frequency (telephone-gal- 
vanometer recorder). All three records were transmitted 
30 ft. The pneumatic respiration indicator is correspond- 
ingly delayed. 

VI. Examination records similar to those of Fig. V. 
The upper record shows a violent body movement. The 
lower two records clearly indicate the respiration movements. 
In both V. and VI. the ordinates mark off .02”. 
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A STUDY OF ASSOCIATION IN CHILDREN 


BY ISABEL R. ROSANOFF anp A. J. ROSANOFF, 
Kings Park State Hospital, Kings Park, N. Y. 


A recent study of association in feeble-minded subjects! 
revealed a number of abnormal tendencies: some more or less 
peculiar, others resembling tendencies which had been observed 
in insane subjects.? In the course of that study the question 
was raised, At what age in childhood or in youth do the associa- 
tional tendencies, as they are observed in normal adults, 
become fully developed, and what is the rate and manner of 
their development? 

The present study was undertaken with a view to contribut- 
ing, if possible, toward an answer to that question. 


§ 1. Metuop or INVEsTIGATION. DESCRIPTION OF 
MATERIAL 


The method here employed is that which was developed 
at the Kings Park State Hospital in a previous study” to which 
the reader is referred for a description. 

The material consists of three hundred records of associa- 
tion tests made upon as many school children ranging in ages 
from four to fifteen years. The subjects were selected at 
random as to mental capacity, class standing, school grade, 
or sex, but an equal number—twenty-five—of each age were 
taken. In addition to the name and age of the subject the 
school-grade was noted on nearly two hundred records together 
with the teacher’s estimate of mental capacity in the term 
‘bright,’ ‘average,’ or ‘dull,’ as the case might be. 

In making the tests the technique as originally prescribed 
could not in all cases be followed exactly; with many of the 
younger children much preliminary playing and coaxing was 
necessary to overcome shyness or fear and to prevent crying; 


IF, C. Eastman and A. J. Rosanoff, “Association in Feebleminded and Delinquent 
Children,” Amer. Journ. of Insanity, July, 1912. 
*G. H. Kent and A. J. Rosanoff, “A Study of Association in Insanity,” Amer. 


Journ. of Insanity, July and Oct., 1910. 
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in these cases to start, as one would with a grown-up person, 
merely by delivering the standard instructions would have been 
out of the question; instead of that the best way seemed to be 
by asking the child after his confidence had been gained and 
he had become composed, ‘‘What does table make you think 
of?” Failing to obtain a response some other word would be 
selected: ‘What does music make you think of?” or “What 
does black make you think of?” In this way eventually a 
response was obtained and it was then possible to proceed with 
the stimulus words in their proper order. 

It was seldom that the four or five year old subjects re- 
sponded with one word; as a rule they gave sentences, as in 
the following examples: 

Table—What you eat on. 

Dark—Makes me think of night. 

Music—You play music. 

Sickness—(No response). 

Man—A man walks. 

Deep—The ocean is deep. 
It was, however, easy enough to select from any such response 
the word containing the essential idea, and it was in that way 
that the records of the four and five year old subjects were 
prepared for further study. 

Most of the six and seven year old subjects were easily 
made to respond with one word, and with subjects of eight 
years or over the standard technique of the test could be 
followed after they were given one or two examples for illus- 
tration. 

Many of the stimulus words often evoked either no response 
at all or only some such response as “I don’t know that” or 
**Mamma never taught me that’’; some of the subjects would 
begin to cry when they were not able to respond. Such in- 
stances were recorded as failures of reaction, but at the con- 
clusion of every test the stimulus words to which no responses 
were obtained were given again with a view to reducing the 
number of failures of reaction in every case to a practical 
minimum. 

The test records were subsequently analyzed with the aid 
of the frequency tables and the reactions were grouped for 
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statistical treatment in accordance with the Kent-Rosanoff 
classification. 
§ 2. GENERAL SuRVEY OF MATERIAL 


Taken as a whole the material of the present study was 
found to differ strikingly in several respects from the associa- 
tion standards which had been established for normal adults.? 
A closer examination of the material showed that the items 
of difference were almost wholly confined to the records of 
subjects under eleven years of age. A summary of the findings 
is presented in Table I. 

















TaBLe | 
Common Reactions on 
‘ . Doubtful | Individual | o 
Subjects Specific Non- Reactions, | Reactions,| reaction 
Per Cent. | Specific, | Per Cent. | Per Cent. | per Cent’ 
Per Cent. 
1,900 adults ......... -| 85.5 6.2 i 6.8 
125 children 11-15 yrs. ‘of age . 82.0 7.2 1.6 | 8.6 0.6 
175 children 4-10 yrs. of age. 62.7 4.2 3.2 | 18.8 I'il 





As is shown in the table, the younger subjects gave a com- 
paratively large proportion of doubtful and individual reactions 
and of failures of reaction, there being a corresponding reduc- 
tion of common reactions, both specific and non-specific. 

When the individual reactions found in all the test records 
were arranged according to the classification here employed 
it appeared that not all varieties of them were equally increased: 














TAaBLeE II 
86 Normal Adults. 
Selected Records | 
» : Containing not joo Children, 
Types of Reaction over 1o Individ- Per Cent. 
ual Reactions,” 
Per Cent. 

Normal (by appendix). . poe Bir ee PERE Foo 41.8 20.0 
Derivatives of stimulus words. ; 0.3 O.1 
Partial dissociation’. ............s-.ccccccceceeee 8.0 II.1 
Perseveration?. . ste cese aivacs 6.1 27.8 
Neologisms (without ‘sound relation).. NER feo Oleees + 0.6 
Unclassified . LATENT Pe OE ree 43.8 | __— 40.4 





1 Under this heading are included the following varieties of reactions: Non- 
specific reactions, sound reactions (words and neologisms), word complements, and 
particles of speech. 

2 Under this heading are included the following varieties of reactions: Association 
to preceding stimulus, association to preceding reaction, repetition of preceding stimu- 
lus, repetition of previous stimulus, repetition of preceding reaction, repetition of 
previous reaction, and reaction repeated five times. 
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the great bulk of the increase was in the varieties grouped 
under the general headings of partial dissociation and per- 
severation—especially the latter—while the normal reactions 
(so classed in accordance with the appendix to the frequency 
tables?) were actually reduced. The figures are given in 
Table II. 

It would seem, then, that the tendency of children to 
respond with individual reactions more often than adults rests 
in a large measure upon a certain lack of mobility of attention 
which results in an inability to quickly dismiss from the mind 
previous stimulus or reaction words and to turn the mind 
wholly toward the new stimulus word. 

As to failures of reaction, it became clear early in the 
course of the investigation that they were in most instances 
due to lack of familiarity with the stimulus word. Often, 
indeed, the children would simply say that they did not know 
the word. This point is well demonstrated in Table III., in 
which all the stimulus words are arranged in the order of the 
frequency with which they failed to evoke a reaction. By 
comparing the words at the top of the list, which yielded the 
greatest numbers of failures of reaction, with those at the 
bottom, which did not fail in any case to bring forth a reaction, 
it may readily be seen that the former are either much less 
intelligible to the mind of a child or apt to be much less common 
in his experience. 

It should be added that in not a few cases subjects gave 
no reaction although it was evident that they knew the meaning 
of the stimulus word: it could hardly be assumed that a subject 
who gave reactions to most of the stimulus words on the list 
and failed to respond to such a word as house, hand, sweet, red, 
sleep, or boy, did so by reason of lack of familiarity with the 
stimulus word. ‘To some extent, without doubt, the number 
of failures of reaction is dependent on technique. Between 
total lack of familiarity with a word and a full grasp of its 
meaning there must be various degrees of transition; in the 
process of acquiring language there must be stages at which 
words, though understood by the subject, have not as yet 
become so moored to their proper connections in his mind as to 
be capable of readily arousing images of other words by associa- 
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tion. Both adults and children, though the latter more often 
by far than the former, declare at times that a given stimulus 
word does not make them think of anything, that their mind 
remains blank; yet with adults practically always and with child- 
ren not infrequently a certain amount of urging or encourage- 
ment will bring forth a reaction. 


§3. CoRRELATION WITH AGE 

All the characteristics, mentioned in the preceding section, 
by which children’s test records differ from those of adults, 
are most marked in the youngest children, grow less marked 
with advancing age, and are found to be practically obliterated 
at the age of eleven years. This is shown in Table IV. in 
which the average percentages of the main groups of reactions 
and of failures of reaction are given for each age; the average 
percentages for adults have also been embodied in the table 


for comparison. 























TasLe IV 
Common Reactions an 
, = 1 Doubtful | Individual | f 

Subjects Specific, Non- Reactions, | Reactions, Reaction, 

Per Cent. Bay vn Per Cent. | Per Cent. | per Cent’ 
Four year old subjects ....... 40.4 I.I 3.8 25.3 29.4 
Five year old subjects........ 55.1 2.0 4-4 21.4 17.1 
Six year old subjects......... 62.2 27 3.2 18.6 13.3 
Seven year old subjects....... 64.9 4.0 3.5 20.0 7.6 
Eight year old subjects....... 68.4 5.8 3.5 18.0 4-7 
Nine year old subjects....... 75.1 5-5 1.7 14.2 3.5 
Ten year old subjects........ 72.9 8.4 2.3 14.3 2.1 
Eleven year old subjects...... 82.0 7.1 Be 8.6 0.6 
Twelve year old subjects ..... 83.8 6.6 1.3 7.6 0.7 
Thirteen year old subjects .... 81.1 8.4 1.8 8.5 0.2 
Fourteen year old subjects....| 84.1 6.3 1.4 7.7 0.5 
Fifteen year old subjects ..... 78.7 7.6 2.0 10.8 0.9 
1,000 adult subjects? ......... 85.5 6.2 1.5 6.8 — 








The rate of change is by no means uniform through all the 
years of growth, but is more rapid in the earlier than in the 
later years, so that one-half of the sum total of change is 
accomplished between the ages of four and six years, while 
the remaining half takes place gradually between the ages 
of six and eleven years. Chart I. gives a graphic representation 
of the rate and manner of change in association with growth in 


age. 
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Each age from four to eleven years has its own more or 
less characteristic series of averages for the different groups of 
reactions and for failures of reaction so that the degree of men- 
tal development of a subject with reference to association may 
be roughly measured and expressed in terms of age level, as is 
done for general intelligence with the aid of the Binet-Simon 
tests. 

The distinct though slight inferiority of the showing made 
by the fifteen year old subjects as compared with those from 
one to four years younger is due, we believe, to the fact that 
they were as a group inferior in mental capacity: they were 
all grammar school pupils, whereas normally subjects of that 
age should be in the first or second year in high school. 

A striking point of difference between children and adults 
isin the promptness of reaction; this promptness varies dis- 
tinctly with age. Unfortunately exact figures are not avail- 
able. It took on the average about thirty minutes to com- 
plete the test in four, five, or six year old subjects, without 
counting the time spent in explaining what was required; the 
average for seven, eight, or nine year old subjects was about 
twenty-five minutes; and for subjects ten years old or over 
about twenty minutes. 


§ 4. CorRELATION wiTH MEntTAL Capacity 


Although the average percentages of the several types of 
reaction vary distinctly with age, the full series of data for 
any given age shows much overlapping not only of the ages 
next below and above but also far beyond them. This is shown 
graphically in Chart II., in which the variations in respect to 
common specific reactions alone are represented; the top of 
each vertical line indicates the highest percentage of this 
variety of reactions given by any subject of the age indicated 
at a corresponding point on the base line; the lower end 
indicates the lowest percentage. Thus it appears that varia- 
tion as regards association is correlated not alone with age but 
also with some other factor or factors. The question suggests 
itself, To what extent is such variation correlated with mental 
capacity, and to what extent with amount of education? 
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As stated in the first section, the teacher’s estimate of the 
subject’s mental capacity was noted on many of the test 
records using the term ‘bright,’ ‘average,’ or ‘dull.’ The 
test records thus marked were separated into three groups to 
correspond with the teachers’ estimates for the purpose of 
studying the correlation between association and mental capac- 
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ity; a number of the records had to be eliminated in order to 
make the three groups strictly comparable; eventually there 
remained in each group twenty-one records; for every record 
in any group there was in each of the other groups a record 
from a subject of the same age and school grade. 

It could hardly be assumed that the teachers’ estimates of 
mental capacity were in all cases reliable; on the contrary 
considerable confusion would rather be expected as to the 
distinctions between ‘dull’ and ‘average’ and between ‘aver- 
age’ and ‘bright’; but the distinction between the extremes, 
‘dull’ and ‘bright,’ must undoubtedly be less subject to error. 
It should be added that a number of the records were marked 
‘very dull’ or ‘very bright’ and that in selecting the records 
those which were thus marked were taken in preference to 
those which were marked merely ‘dull’ or ‘bright’ whenever 
such a choice presented itself, as it seemed that the error of the 
teachers’ estimates might in this way be reduced to some extent. 

Table V. gives the figures for the three groups. The 
existence of definite correlation is perhaps not so apparent 
from a comparison of the ‘average’ group with either of the 
others; but it would seem to be established beyond question by 
the contrast between the ‘dull ’and ‘bright’ groups. 
































TaBLe V 
Common Reactions | 
Sao ve —| Doubtful | Individual | Failures of 
Subjects , Non-spe- | Reactions, | Reactions, | Reaction, 
Specific, | cific, Per | Per Cent. | Per Cent. | Per Cent. 
Per Cent. Cent. 
‘Dull’ group. ...-..-.-.++++. 61.2 s7 | (8g 22.0 8.8 
“Rmetaae” GIOUD. 2... 000560 69.5 5.8 2.7 12.6 9.4 
st i eee 72.6 G4 | 34 12.0 5.6 





§ 5. CoRRELATION WITH SCHOOL GRADE 
Among the subjects of every age group there were some who 
were not in the same school grade as the majority; this circum- 
stance afforded an opportunity of studying the correlation 
between association and amount of education as indicated by 


school grade. 
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The test records selected for this purpose were divided into 
two groups: one for lower grades, the other for higher grades; 
for every record of a subject of a given age and grade was 
selected for comparison a record of a subject of the same age 
but of another grade; records marked ‘dull,’ ‘average,’ or 
‘bright’ were compared, respectively, only with others similarly 
marked, and records not thus marked were not used; whenever 
a choice presented itself as between the record of a subject of 
a low and a lower grade in school, or as between that of a high 
and a higher grade, the lower and higher grades were given 
the preference, respectively, for the two groups to be compared: 
this was done, of course, to bring out more sharply what con- 
trast there might be between the two groups and to render it 
easier to discern the nature of the correlation. Each group 
contained thirty-ight test records. 

The figures for the two groups are given in Table VI. The 
contrast is sufficiently striking so that no reasonable doubt 
could be held as to the existence of a correlation between 
association and school grade. But is this correlation to be 
attributed wholly to amount of education? It has already 
been observed that the fifteen year old subjects, in spite of 
their advantage in age and to some extent in education as well, 
made a poorer showing than those from one to four years 
younger: these subjects were in grades too low for their age. 
This tends to show that the school grade of a subject is an 
indication not only of amount of education but in a measure 
also of mental capacity. To what extent, then, the correlation 
of association with school grade, as shown in Table VI., is 
dependent on amount of education and to what extent on 
mental capacity must remain as yet an open question. 


























TaBLe VI 

Common Reactions | — an 

mea tn Doubtful | Individual | f 
Subjects Specific Non- Reactions, Reactions, | Reaction 
Per Cent. | SPecific, | Per Cent. | Per Cent. | per Cent’ 
Per Cent. | . 

| | 
Lower grade in school........ | 728 | 88 2.3 | 13.7 | 2.4 
Higher grade in school....... 80.1 | 68 2.0 9.8 1.3 
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§6. Typicat Test REcorps 


The test records for each age were arranged in the order 
of the percentages of common specific reactions; from each 
group of twenty-five records thus arranged the seventh, thir- 
teenth, and nineteenth were selected to be submitted as typical 
records. ‘These records are reproduced in full. 

The numbers which appear after the reactions indicate in 
each case the reaction type according to the classification here 
employed as arranged in the order of preference? which is also 
reproduced for convenience in reference. 

Common specific reactions are not numbered. 

o = Failure of reaction. 
Non-specific reaction (common). 
Doubtful reaction. 
Sound reaction (neologism). 
Neologism without sound relation. 
Repetition of preceding reaction. 
Reaction repeated five times. 
Repetition of preceding stimulus. 
Derivative of stimulus word. 
Non-specific reaction (individual). 
Sound reaction (word). 
Word complement. 
Particle of speech. 
Association to preceding stimulus. 
Association to preceding reaction (by frequency 

tables). 

15. Repetition of previous reaction. 
16. Repetition of previous stimulus. 
17. Normal (by appendix). 
18. Association to preceding reaction (without fre- 

quency tables). 
19. Unclassified. 


a en en | 
—?Y wm OO 


R. B. Female. Age 4 yrs. 


Table—make.........19 Man—walk.......... Mountain—country ... 

Dark—night.......... Deep—yard..........19 House—sleep.........19 
Music—sing.......... Soft—dirty...........19 Black—make......... 15 
Sickness—school...... 19 Eating—coffee........ Mitte... 65ers O 
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Comfort—.............. 0 Sour—candy......... 19 
Hand—eat.... .. 2.55. er 
Short— 9 Trube—..... .....:. 0 
Fruit—eat........... Soldier—kill..........17 
Butterfly—.............. 0 Cabbage—eat........ 
Smooth—smoke.......10 Hard—u.. ......... 0 
Command—........ ..... 0 Eagle—wuu. ... a 
NS oc va ces ss Stomach—.............. 0 
Sweet—sugar......... Stem—........ ......... 0 
Whistle—go..........19 Lamp—burns..... 
Woman—........ ....... © Dream—night........ 
Cold—street..........17. Yellow—write....... 15 
Slow—walk.......... Bread—cut........ 
ee a er 
River—water......... Boy—goes.......... IS 
White—write......... 10 ©Light—house. . . II 
Beautiful—....... ...... 0 Health—....... ates 
Window—close....... 19 «Be... 220.5605. © 
Rough—........ ........ 0 Memory—........ . eo 
oe ee o Beteo—.... .......-. © 
Foot—walk.......... Bath—take........ 
Spider—...... ........ ©  Cottage—. ... . © 
Needle—sew.......... rie co Nv cesses @ 
Red—dress........... Blue—dress..... 
Sleep—night.......... Hungry—eat......... 
a a ° 
Carpet—buy......... 19 Ocean—water........ 
ES ares o Head—talk.... 19 
High—ceiling......... Stove—make....... 15 
Working—shop....... ee eee fe) 
J.K. Male. Age 4 yrs. 
Table—small......... 9 Command—.... ° 
Dark—see............19 Chair—sit........ 
Music—piano......... Sweet—sugar... 
Sickness—...... ...... o Whistle—boy. 
Man—walks..... 2 Woman—goes........ 19 
Deep—flowers........ 19 Cold—street..........17 
Soft—rotten..........19 Slow—walk.......... 
Eating—likes.........19 Wish—....... ......... 0 
Mountain—............ 0 River—lessons...... .19 
House—walk......... 6 White—paper... 
Black—paint......... Beautiful—....... ° 
Mutton—....... . © Window—open....... 
Comfort—...0.. 62... o Roush... ........ 0 
Hand—take..........13  Citizen—_ww. 1.1... 0 
Short—chalk......... 10 Foot—walk........ 
PeUlt—OAt... osc cess Ns neces O 
Butterfly—flies....... 2 Needle—sew.......... 
Smooth—....... ....... 0 Red—dress....... 





Religion—_...... 
Whiskey—bottle 
Child—baby. 
Bitter—candy. . 
Hammer—fix. . 
Thirsty—drink 
City—.. * 
Square—bands. 
Butter—bread 
Doctor—sick . 
Loud—........ ... 
Thief—Indians 
Lion—monkey house 
Bed—sleep. . . 
Heavy—......... . 
Tobacco—charcoal 
Baby—mother’s 
Moon—sky... 
Scissors—cut. . 
Quiet—walk.... 
Green—color. . . 
Salt—eat... 
Street—walk. . 
King—... 
Cheese— 
Blossom— 
Afraid—nobody 


Sleep—night. . 
Anger—.... 
Carpet—walk 
Girl—walks 
High—up.... 
Working—shop 
Sour—pickles 
Earth—. 
Trouble— 
Soldier—fights. . 
Cabbage—eat. . 
Hard—up... 
Eagle—.... 
Stomach—sick. 
Stem—window 
Lamp—burns.. . 
Dream—night 
Yellow—chalk. . 
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Bread—eat........... 


pusce— 3... ..55. 0 
Boy—walks.......... 2 


Light—lamp.......... 


Ore 
Bible—blow..........19 
Memory—.............. 0 
ee 
Bath—get............19 
Cottage—........ ....... 0 
See 


Blue—dress.......... 
Hungry—eat......... 


MS ag i ae Sn A 


Oeein—..... i .cescce O 
Head—hair........... 


C.S. Male. 
Table—eat........... 
Dark—blue.......... 
Music—red........... 6 
Sickness—blue........ 6 
Man—black..........14 
Deep—red........... 6 


DOT —DIME. 0. ce cee 6 


EFating—red.......... 6 
Mountain—red....... 6 
House—blue.......... 6 
Black—red........... 


Mutton—..... fe) 
Comfort—_..... ...... ° 
Hand—bread.........19 
Short—blue.......... 6 
Fruit—red........... 

Butterfly—flies....... 2 
Smooth—bread....... 15 


Command—........ ..... 0 
Chair—tit.......66-.- 
Sweet—orange........ 
Whistle—blows....... 


Woman—red......... 6 
Cold—black..........14 


Slow—blue........... 6 


a Te 


River—water......... 


White—blue.......... 


Beautiful—flag ....... 19 
Window—glass....... 

Rog... 6 scesces O 
Cine. cee fe) 
Foot—white.......... 16 
Spider—fence......... 17 


Stove—cook.......... 
Long—stayed......... 2 


Religion—....... ...... fo) 
Whiskey—bottle...... 
Child—baby.......... 
Bitter—pepper........ 
Hammer—clap....... 2 
po 
City—front.......... 19 
Square—rotten....... 15 
Butter—eat.......... 
Doctor—sick......... 
Loud—sing........... 
Thief—kills.......... 2 


Lion—tangles.........19 
Ce ee 


Age 4 yrs. 


Needle—sew.......... 
Red—flag............ 
Sleep—bed........... 
0 rr 
Carpet—floor......... 


Girl—walks.......... 2 
High—house......... 
Working—hard....... 
Sour—meat.......... 17 
ee 
Trouble—sickness..... 
Soldier—shoot........ 17 
Cabbage—eat........ 


Hard—wood.......... 
NS SS eee 
Stomach—eating...... 
es os sc bionive 
Lamp—burns......... 
Dream—bed.......... 
Yellow—blue......... 
Bread—some......... 19 
ee 


Boy—walks.......... 2 
Light—burns......... 2 
ee eee 
eee a 
Memory—........ ...... 0 
Sheep—walks......... 6 
Bath—water......... 

Cottase— ww. 2555 0 


SS ees 
Blue—flag............ 
Hungry—eat......... 
ee 
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Bed—sleep........... 
re 
TODGCOO— cee 
Baby—child.......... 
Moon—cake.......... 
Scissors—cut......... 
Quiet—walk.......... 
Green—cotton........ 
ee 
Street—walk......... 
ee ese eres 
Cheese—eat.......... 
Blossom—stalk....... 
Afraid—dark......... 


Ocean—boat......... 
Head—eyes.......... 
Stove—burns......... 
Long—pipe........... 
Religion—........ ...... 
Whiskey—drink ...... 
Child—walks......... 
oe 
Hammer—red........ 
ci 2 a 
es 
Square—book........ 
Butter—bread........ 


SS a ane 
a si6 sca giao 
Bed—sleep.......... 

Heavy—trunk........ 
Tobacco—pipe........ 
Baby—carriage....... 
Moon—sky.......... 

Scissors—cut......... 
Quiet—_ww... 2. wee 
Green—blue.......... 
Salt—potatoes........ 
Street—walk......... 
res 
Cheese—eat.......... 
Blossom—........ 
pe 2 


te 


Q 






















Pa 
1 
& 

: 


ASSOCIATION IN CHILDREN 


B. J. Male. Age 5 yrs. 


Table—eating........ 
Dark—sleeping....... 
Music—playing....... 
Sickness—cold........ 
Man—groceryman.... 8 


Deep—sewer......... 
Soft—bed............ 
Eating—carrots....... 17 
Mountain—ice........19 
House—working...... 2 
po | J 
Mutton—leg......... 
Comite. oo ° 
Hand—helping ....... 
Short—long.......... 
Fruit—picture........ 6 
Butterfly—flying...... 
Smooth—boards...... 2 
Command—........ ..... 0 
Chair—picture........ 6 
Sweet—boy.......... 17 
Whistle—blow........ 
Woman—horseback .. .19 
Cold—wind.......... 
Slow—person......... I 
Wish—banana........ 19 
River—bathing....... 
White—picture....... 6 
Beautiful—clock...... 17 


Window—pane....... 
Rough—floor......... 


Se eer ° 
Foot—picture........ 
Spider—picture..... . 


A.Z. Male. Age 5 yrs. 


Tatle—€at....cccssccss 
Dark—night.......... 
Music—piano......... 
Sickness—doctor...... 
Man—walks.......... 2 
Deep—hole........... 
Soft—bread.......... 
Eating—hungry.. 
Mountain—big....... 
House—live.......... 
Black—night......... 
Mutton—............... fr) 


Needle—sew.......... 


Red—line............19 
Sleep—night time... .. 2 


Anger—........ ........ 0 
Carpet—walk......... 
Girl—baby........... 


High—picture........ 6 
Working—hard....... 
Sour—milk...... 
Earth—picture....... 6 
Tes a csice @ 
Soldier—marching. 
Cabbage—picture..... 6 
Hard—wood.......... 
Eagle—paper......... 
Stomach—............... 0 
Stem—beans........ 17 
Bee Vicevenae ns @ 
Dream—night..... 


Yellow—counterpane . .17 
Bread—loaf.......... 


Justice—........ Pease 
Boy—picture......... 6 
Light—picture........ 5 
FECA ee ses O 
Bible—pictures....... 6 
Memory—........ ...... 0 
Sheep—wool. .. Wes 
Bath—lamb........ .13 
Cottage—........ 22... 
ere 
Blue—dress.......... 
Hungry—eat....... 
Priest—church.... 


Comfort—........ ee 
Hand—pencil...... 
OS  _ 
Pruit—eat........... 
Butterfly—flies....... 2 
Smooth—table.... 
Command—........ ..... 0 
4 ES 
Sweet—sugar... 
Whistle—car......... 2 


Woman—mamma..... 2 
Cold—snow.... 








Head—picture.... 


Stove—cook.... 
Long—board 
Religion—......... 
Whiskey—bottle. 
Child—good. 


Bitter—........ ...... 


Hammer—nails 
Thirsty—... 
City—picture. . . 
Square—picture 
Butter—eating. . 
Doctor—sick. . . 
Loud—pounding 
Thief—.... .. 
Lion—dog..... 
Joy—........ .. 
Bed—sleeping 
Heavy—... 
Tobacco—smoke. . 
Baby—little. . . 
Moon—sky. 
Scissors—ripping. 
Quiet—child. . 
Green—pillow. . 
Salt—butter.... 
Street—out... 
King—man. 
Cheese—sandwich 
Blossom—apple 


Afraid—automobile 


Slow—walk.... 
Wish— 
River—boat. . 
White—house 
Beautiful—.... 
Window—house 
Rough—waves 
Citizen—........ .. 
Foot—leg..... 
Spider—flies. .. . 
Needle—machine 


fisi<flee..... 0.0.0. 


ui 
~I 
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Sleep—baby.......... Health—................ © Butter—bread........ 
Anger—............... 0  Bible—book.......... Doctcr—sick......... 
Carpet—house........ Memory—........ ...... 0 Loud—whistle........ 
Girl—walks.......... 2 Sheep—wool.......... Thief—steals......... 
High—moon..........17. Bath—wuw.. ......... 0 Lion—woods......... 


ee oe ee 
Bed—sleep........... 
Heavy—table......... 
Tobacco—pipe........ 


Cottage—_............. 0 
Swift—express........17 
ee 
Hungry—bread....... 


Working—men........ 
Sour—kraut.......... 
Earth—ground........ 
Trouble—monitors... .19 


ne | ] “eda 





Soldier—marches...... Priest... ....:..+., © Baby—eleeps......... 
Cabbage—eat........ Ocean—boat......... Moon—sky.......... 
Hard—wood.......... Head—have..........15 Scissors—cut......... 
Eagle—flies.......... Stove—fire......... eee 
Stomach—have.......19 Long—school.........19 Green—chair......... 
Stem—grapes.........17. Religion—.............. 0 Salt—meat........... 
Lamp—street.........19 Whiskey—drink....... Street—walk....... 
Dream—sleep........ Child—walks......... 6 King—wuw. ......... 
ees | MMI ec ee o Cheese—eat....... 
Bread—buy..........19 Hammer—nails....... Blossom—flower. . . . 
Justice—................ 0 Thirsty—water....... as oreo + aa 
ee eee eS 
Light—day........... Square—........ ........ 0 

M.S. Female. Age § yrs. 
Table—eat........... River—drown........ 2 Dream—night...... 
Dark—sleep.......... White—clothing....... Yellow—clothes....... 
Music—fun.......... Beautiful—like........17 Bread—eat........... 
Sickness—sorry....... Window—look........ De 
Man—work.......... 1 Rough—skin......... 19 Boy—play......... 
Deep—afraid.........19 Citizen—............... 0 Light—see awe 
Soft—good........... 1 Foot—walk.......... 0 ee 
Eating—hungry....... Spider—webs......... Bible—read......... 
Mountain—afraid.....15 Needle—sew.......... Memory—remember.. . 
House—live.......... Red—goods..... ee ae 
Black—ciothing....... 2 Sleep—tired.......... Bath—clean.......... 
Mutton—.. . © Anger—mad.......... Cottage—live......... 
Comfort—........ ... . © Carpet—walk.. Swift—wind.......... 
Hand—eat...........13 Girl—play........ - Blue—dress . 
Short—money . High—sun........ ..17. Hungry—eat....... 
Froit—eat........... Working—ragged. . .Ig Priest—church........ 
Butterfly—fly........ Sour—too...... .12 Ocean—boat....... 
Smooth—clean. . Earth—houses...... ae 
Command— o Trouble—much. . Stove—fire........... 
Chair—sit.... Soldier—war. .. Long—good.......... 
Sweet—rose..........19 Cabbage—eat........ Religion—................ 
Whistle—blow........ Hard—too...... 12 Whiskey—........°.... 
Woman—cold........ 19 Eagle—bird... Child—play. . . 
Cold—out.... ..» 89% Stomach—eat........ Bitter—too.......... 
Slow—walking........ Stem—leaf..... Hammer-—nails..... 
Wish—Christmas...... Lamp—light...... Thirsty—very...... 








‘ 








ASSOCIATION IN CHILDREN 


Sep. cw seccccess © Bed-—-ghep........ 
Square—block........ Heavy—so........... 12 
Butter—bread........ Tobacco—smoke...... 
Doctor—sick......... Baby—little.......... 
Loud—hollering....... 2 Moon—night....... 
Thief—steals......... Scissors—cut......... 
De ce eccenes OO Gebenmeieg.......... 
Serr ee Green—dress......... 

E.T. Female. Age 6 yrs. 

TARle—€At... 6 600008 Needle—stitches...... 2 
Dark—bed...........19 Red—goods.......... 6 
Music—horn......... 17. Sleep—bed........... 
Sickness—bed........ Anger—................ 0 
Man—walks.......... 2 Carpet—floor....... 
Deep—ground........ Girl—plays...... 2 
Soft—ground......... High—hill...... 
Eating—meat........ Working—store.......17 
Mountain—walk...... 6 Sour—pickles....... 
House—live.......... Earth—sidewalk. . . 2 
Black—goods. . . 6 Trouble—children..... 
Mutton—............... 0 Soldier—marching... 
Comfort—clean.......17. Cabbage—eat.... 
Hand—work......... 1 Hard—up............12 
Short—dress.......... Eagle—.............. 
Fruit—banana........ Stomach—eat...... 
Butterfly—flies....... 2 Stem—tree......... 
Smooth—fingernails...17 Lamp—light...... 
Command—............. 0 Dream—lady........ 19 
Chair—sit............ Yellow—goods........ 
Sweet—sugar......... Bread—eat........... 
Whistle—blow........ Justice—_.. fe) 
Woman—walks....... Boy—rough. . . 
Cold—blows. .. .15 Light—day... 
Slow—walk.......... Health—............ ° 
Wish—................. 0  Bible—read.......... 
River—water......... Memory—....... 2 
White—goods........ 6 Sheep—stable. 19 
Beautiful—dress...... Bath—tub..... 
Window—look........ Cottage—... ° 
Rough—boys......... Swift—swing..... 10 
Citizen— . © Blue—sky.. 

Foot—walk Hungry—girl. 

Spider—. . © Priest—church. . 

C.K. Female. Age 6 yrs. 
Table—little..........19 Man—lady..... 
Dark—light....... Deep—........ .. Oo 
Music—piano.. . Soft—cake..... 
Sickness—die......... Eating—alone.... 19 





Salt—egg............ 
Street—walk....... 
King—care........... 
Cheese—eat.......... 
Blossom—flower...... 
Afraid—bear...... 


Ocean—boat.......... 
Head—brains......... 
Stove—cook.......... 
Long—walk.......... 
Religion—.... 
Whiskey—... 
Child—mother........ 
Bitter—_.. ....... 
Hammer—chop....... 
Thirsty—boy......... 
8 eee 
Square—four..... 
Butter—bread.... 
Doctor—sick 
Loud—screams....... 
cy eer errr r Se 
FS Sa ees 
Joy—sing.......... 
Bed—sleep........ 
Heavy—brick......... 
Tobacco—pipe...... 
Baby—cradle. .. 
Moon—sky.. . 


Scissors—cut......... 
Quiet—children. . . 
Green—goods... 
Salt—eggs. .. 
Street—lady. 
King—sits. .. 
Cheese—bread 
Blossom— 


Afraid—dark 


Mountain— 
House—live 
Black—white 
Mutton— 
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Comfort—........ ....... 0 
Hand—use........... 
Short—hand..........11 
WIE ORE.. 5 oss 60's08' 
Butterfly—fly......... 
Smooth—warm....... 19 
Command—........ ..... 0 
Chair—eit. ........... 


Sweet—nice.......... I 
Whistle—blow........ 
Woman—lady........ 
Cold—yard........... 17 


DOW Gill. oc osicscc ce ckF 
Wish—doll.. 2.6.06: 


White—black......... 
Beautiful—colors...... 
Window—look........ 
Rough—fight......... 17 
Cree hs cias B 
FPOOt—WalE «5 oe kis ves 
Spider—eats.......... 6 
Needle—thread....... 
Red—yellow.......... 
Sleep—bed........... 
Anger—fight......... 
Carpet—floor......... 
GiHl—plays... cc .ccsees 2 
High—chair.......... 
Working—mother..... 19 


H. L. Female. 
Table—dishes......... 
Dark—clouds......... 
Music—piano......... 
Sickness—doctor...... 
SO 
Deep—hole........... 
Soft—pillow.......... 
Eating—food......... 
Mountain—............. 0 
House—furniture...... 
Black—clothes........ 
Mutton—........ ....... 0 
Comfort—........ ....... 0 
Fiand Bit... 0 os ccc ace 17 
Short—string......... 
Pruit—eat. . ... 0000s. 
Butterfly—wings...... 
Smooth—silk......... 
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Sour—milk........... 


Earth—woods........ 2 
Trouble—bad......... I 
Soldier—march....... 


Cabbage—eat......... 
Hard—potatoes.......13 
Eagle—fights.........15 
Stomach—full........ 
Stem—break......... 19 
Lamp—light.......... 
Dream—sleep......... 
Yellow—orange....... 
Bread—eat........... 
(a 
Boy—plays........... 
Light—night......... 
Health—well....... 
Bible—book........ 
Memory—book....... 
Sheep—big...........19 
Bath—Friday........ 19 
Cottage—live......... 
esis sc avecce @ 
Blue—purple......... 
Hungry—good........ I 
re 
Ocean—cross......... 2 
Head—have..........19 
Stove—cook.......... 
Long—way........... 


Age 6 yrs. 


Command—........ ..... 0 
eS 
Sweet—sugar......... 
Whistle—blow........ 
Woman—walk........ 
Cold—wind.......... 
Slow—walk.......... 
Wish—boat.......... 19 
River—water......... 
White—waist......... 
Beautiful-—things..... 
Window—glass....... 
Rough—boys......... 
Cot. 6d cc.. © 


iS) 


Spider—web.......... 
Needle—thread....... 
Red—paper.......... 


Religion—....... ....... 0 
Whiskey—drink....... 
Chtid—play.. ...6 0.65% 
Bitter—nasty......... 
Hammer—nails....... 


SRS S anieceaecnnee 12 
Square—cake.........17 
Batter—eat.......5.5 


Doctor—comes....... 19 
Loud—talk........... 
Se eee 2 
Oe: ee 


Joy—dinner..........17 
Bed—lay............. 
Heavy—too.......... 12 
Tobacco—pipe........ 
Baby—mother.... 
Moon—eky........... 
Scissors—cut......... 
Quiet—noise.......... 
Green—yellow........ 
Salt—meat..... 


Street—play.......... 19 
King—princes........ 2 
Cheese—bread. 


Biossom—........ ....... 0 
Afraid—birds.........13 


Sleep—night.......... 
Po. eis cces. O 
Carpet—floor......... 
Girl—good........... I 
High—house......... 
Working—hard....... 
Sour—stuff...........19 
Earth—water......... 
Trouble—........ ....... 0 
Soldier—march....... 
Cabbage—red........ 
Hard—work...... ne 
Eagle—fly............ 
Stomach—eat......... 
Stem—flower......... 
Lamp—light.......... 
Dream—night 
Yellow—dress 











a 
3 
: 
3 
Le 
3 








Bread—cabbage....... 
er 
Boy—bad............ 
Light—lamp.......... 
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Stove—cook.......... 
Long—string....... ‘ 
Religion... ....... 
Whiskey—drink....... 


Health—....... ........ 0 Child—little.......... 
Bible—book.......... Bitter—things........ 
Memory—.............. © Hammer—work....... 
Sheep—meadows...... Thirsty—water....... 
Bath—water.......... Ea eee 
Cottage—................ 0 Square—box.......... 
Swift—swing......... 10 6©.Butter—bread........ 
Blue—hat............ Doctor—sick....... : 
Hungry—eat......... Loud—holler......... 
Priest—church........ Thief—stole.......... 
Ocean—boat......... Be cans 6aoe's 
Head—hair........... Joy—fun............. 
B. W. Female. Age 7 yrs. 

Table—eating........ Needle—sew........ , 
Oe ee eee 12 Red—hat.......... 
Music—play.......... Sleep—bed......... : 
Sickness—people...... 1 Anger—man.......... 
Man—goes........... 19 Carpet—walk... 
Deep—hole........... eee 
CO ee 6 High—play........... 
Eating—spoon........17. Working—chop....... 
Mountain—high...... Sour—pickles......... 
Piouse—48..............083 Eovth—walk......... 
Black—coat.......... Trouble—bother...... 
Mutton—meat........ Soldier—straight.. .. 
Comfort—bed........ Cabbage—eat......... 
Hand—eat........... 13. Hard—walk.......... 
Short—girl........... Eagle—flies.......... 
Fruit—apple......... Stomach—eat........ 
Butterfly—flies....... @ Stem—teaf........... 
Smooth—coat........ Lamp—light.......... 


Command—........ ..... 
a 
Sweet—girl........... 
Whistle—boy......... 
Woman—lady........ 
Cold—weather........ 
Slow—boy........... 
Wish—home.......... 
River—high.......... 
White—coat.......... 
Beautiful—tie........ 
Window—look........ 
Rough—coat......... 
eee 
Foot—walk........... 
Spider—around....... 


Dream—bed.......... 
Yellow—lemon........ 
Bread—eat........... 
Dos a a inewe 
Boy—walks.......... 
Light—look.......... 
Health—have......... 
a EE ere 
Memory—spell........ 
Sheep—wool.......... 
ee re ee 
Cottage—live......... 
Swift—way........... 
Blue—coat........... 
Hungry—fish......... 
Priest—preaches...... 


eee 
Heavy—touch........17 
Tobacco—pipe........ 
Baby—cried.......... 2 
Moon—night......... 
Scissors—cut......... 
Quiet—still........... 
Green—badge........ 19 
Salt—dish............ 
Street—stone......... 
Riis xoacexnne © 
Cheese—eat.......... 


Blossom—flower...... 
Afraid—scared........ 
Ocean—steer......... 17 
Head—think......... I 
Stove—heat.......... 
Long—man...... I 


Religion—......... ...... 0 
Whiskey—drink....... 
Child—love.......... 
Bitter—like........ .13 
Hammer—nails....... 
Thirsty—drink........ 
City—train...........19 
Square—box.......... 
Butter—cut..........19 


Lion—eats........... 
Joy—loves....... viii 
Re cceaw nace 
Heavy—lift.......... 
Tobacco—smoke...... 
Baby—love.......... 
Moon—sky........... 
Scissors—cut......... 
Quiet—child.......... 
Green—coat.......... 6 
Salt—meat........... 
Street—walk......... 
King—love...........15 
Cheese—cut.......... 
Blossom—smell. .. . 
Afraid—something.....19 
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H.E. Male. Age 7 yrs. 


fe | 
Dark—sleep. .... 
Music—happy........ I 
Sickness—die......... 2 


Man—good.......... I 
Deep—bury.......... 19 
Soft—chair...........13 
Eating—apple........ 
Mountain—rocky..... 
House—live.......... 


Black—pencil.........17 
Mutton—........ ....... 0 


Comfort—good....... I 
Hand—work......... I 
Short—goods......... 17 
Fruit—eat........... 
Butterfly—fly........ 


Smooth—bed......... 
Command—Lord......17 
ee 
Sweet—sugar......... 
Whistle—loud........ 
Woman—walks....... 
Cold—chest..........19 
Slow—run............ 
Wish—mother........19 
River—boat.......... 
White—flower........ 
Beautiful—table......19 
Window—look........ 
Rough—tongue....... 
Cen. nce ees O 
Foot—walk........... 
Spider—black......... 


Needle—sew.......... 
Red—crayon......... 17 
Sleep—bed........... 
Anger—fight.......... 
Carpet—floor......... 
Girl—jumps..........19 
Se 
Working—clean.......19 
Sour—milk........... 
Earth—stone........ 
Trouble—disagreeable. 
Soldier—march....... 
Cabbage—eat......... 
| 
EAGIO—AY.. o.scecccss 
Stomach—ache....... 
Stem—apple.......... 
Lamp—light.......... 
Dream—mother.......15 
Yellow—orange....... 
Bread—white......... 
PO, secec esas O 


Boy—fights.......... 2 
Light—room......... 
Health—clean........ 2 
Bible—holy.......... 


Memory—remember. .. 
Sheep—lies...........19 
Bath—clean.......... 
Cottage—woman...... I 
Swift—run........... 
Blue—flower.......... 
Hungry—eat....... 


CO es 


D.D. Female. Age 7 yrs. 


Table—eat........... 
Dark—play.......... 6 
Music—play.......... 
Sickness—doctor...... 
Man—work.......... I 
Deep—shovel.........17 
Soft—food........ 


Eating—fork......... 
Mountain—............. 0 
House—live.......... 
Black—smoke........ 17 
Mutton—...... 5 Span aia a 
Comfort—rest........ 


Hand—meat......... 19 
Short—dress.......... 
Fruit—orange........ 
Butterfly—fly......... 
Smooth—cat......... 17 
Command—....... ..... 0 


ee 
Sweet—pear..........17 
Whistle—loud........ 
Woman—work........ I 
OS 
Slow—walk.......... 


Wish—doll........... 


Ocean—sail......... 
Head—remember..... 
Stove—fire.... 

Long—goods........ 


Religion—Jesus....... 


Whiskey—drink...... 
Child—play......... 
Bitter—spit......... 
Hammer—nail. .. 


Thirsty—drink........ 


City—people........ 
Square—block.... 
Butter—bread.... 


Doctor—sickness...... 
Se 
Thief—steal.......... 


Lion—scratch....... 
Joy—happy........ 


Bed—sleep........... 


Heavy—rock....... 
Tobacco—pipe.... 


Baby—sleeps......... 


Moon—shines....... 


Scissors—cut......... 

.I0 
Green—leaf.......... 
| re 
Strect—car........... 
King—France........ 
Cheese—rat.......... 


Quiet—keep......... 


Blossom—flower..... 
Afraid—bogie man.... 


River—sea........... 
White—paper......... 
Beautiful—doll....... 
Window—look........ 
Rough—wind......... 
Citizen—...... 2.255%. 


Foot—walk......... 


Spider—web.......... 
Needle—sew.......... 


Sleep—rest........... 
eg OO Ee 
Carpet—sweep........ 


wN 


17 


15 














A 
od 
> 

i 
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ee 
OS ee 
Working—hard....... 
Sour—milk........... 
Fcc, se ccccscs © 
Trouble—mad........ 
Soldier—large......... 9 
Cabbage—eat......... 
Hard—meat..........15 
Eagle—fly............ 
Stomach—vegetables . .17 
Stem—flower......... 
Lamp—light.......... 
Dream—bad......... I 
Yellow—flower........ 
Bread—eat........... 
Justice—_.. 2.2... 0 


Memory—... 
Sheep—eat........... 
Bath—water......... 
Cottage—live..... 
Swift—run..... areas 
Blue—sky............ 
Hungry—eat......... 
Priest—preach.... 
Ocean—sea........... 
Head—hat........... 
Stove—black......... 
Long—tall......... : 
Religion—............... 0 
Whiskey—drink..... 
Child—play........ : 
Bitter—spinach..... 17 
Hammer—hit......... 
Thirsty—drink........ 
eee 
Square—box.......... 
Butter—eat.......... 


E.L. Female. Age 8 yrs. 


Table—wood......... 
Dark—color.......... 
Music—piano......... 
Sickness—deadness.... 3 
Man—lady........... 
Deep—hole........... 
Soft—eores...........10 
Eating—meat......... 
Mountain—dirt....... 
House—store......... 
Black—unhappy...... 19 
Mute... ....... 0 
Comfort—happy...... 9 
Hand—finger......... 
Short—long.......... 
Fruit—orange........ 
Butterfly—fly......... 
Smooth—hair......... 
Command—man...... I 
Chair—table.......... 
Sweet—sugar......... 
Whistle—horn........ 
Woman—girl......... 
Cold—warm.......... 
Slow—snow.......... 10 
Wish—lady........... 6 


River—water......... 





White—lady.......... 


Beautiful—black...... 13 
Window—wood....... 
Rough—skin......... 19 


Rn, ceesescs. O 
Foot—hand.......... 
Spider—mouse........19 
Needle—darning...... 
Red—ribbon.......... 
Sleep—dream......... 
Anger—mad...... 
Carpet—floor......... 
OO, 
High—down..........19 
Working—tired....... 
Sour—pickles....... 
Earth—world......... 
Trouble—bad......... I 
Soldier—boy......... 
Cabbage—bologna..... 17 
Hard—wood.......... 
Eagle—fish-bug. ......19 
Stomach—heart.. . 
Stem—apple........ 
Lamp—light........ 
Dream—something 
Yellow—ribbon....... 
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Doctor—better.... 
Loud—whistle. ... 


Thief—bad..... 


Lion—eat.... 
Joy—riding. . 


Bed—sleep ....... 
Heavy—rock. .. 
Tobacco—chew. . 
Baby—little.... 


Moon—shine. . 
Scissors—cut. . 
Quiet—still. . . 


Green—grass........ 


Salt—bitter. .. 


Street—walk... 


King—throne 
Cheese—eat. 
Blossom—rose 


Afraid—knock.... 


..19 


Bread—white........ 


Justice—....... .... 


Boy—girl............ 
Light—gas........... 


Health—I..... 


Bible—testament. . 


Memory—man...... 


Sheep—lamb. . 


Bath—wash.... 


Cottage—........ 
Swift—run.... 
Blue—ribbon. . 
Hungry—I.... 


Priest—man........ 


Ocean—boat.......... 
Head—hair........... 
Stove—hot........... 
Long—hair........... 


Religion—............... 


Whiskey—man 
Child—lady... 


Bitter—........ ... 


Hammer—chop 
Thirsty—I.... 


City—country. . 


Square—table. . 


Butter—bread........ 
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Doctor—man......... I 
Loud—scream........ 


Thief—steal.......... 


Lion—black..........15 
Joy—happy.......... I 
Bed—sleep........... 


Heavy—something....15 


J.L. Female. 
Table—big........... 6 
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Tobacco—pipe. .. 
Baby—lady.......... 6 
Moon—heaven........ 
Scissors—cut......... 
Quiet—keep..........19 
Green—grass......... 
Salt—water... 


Age 8 yrs. 


Needle—sew.......... 
Red—dress........... 


Dark—dirt........... 10 
Music—play.......... Sleep—night.......... 
Sickness—medicine. .. . Anger—people........ 9 
Man—father......... Carpet—big.......... 6 
Deep—hole........... Gai—intle............ 
Soft—candy.......... High—point..... . 
Eating—meat......... Working—hard. 
Mountain—high...... Sour—fruit........... 
House—brick......... Earth—soft. . . 
Black—pen........... Trouble—in.......... 12 
Mutton—............... 0 Soldier—straight...... 
Comfort—............... 0 Cabbage—big......... 6 
Hand—my........... 12 Hard—egg....... . 17 
Short—I............. 12 Eagle—flies..... 
PIUHOR. oie discs Stomach—fat. . . 
Butterfly—flies........ 2 Stem—apple.... 
Smooth—table...... Lamp—light. . . 
Command—............. © Dream—night.... 
Te re Yellow—pad.... .19 
Sweet—fruit.......... Bread—white. . . 
Whistle—big......... 6 justice—.... ........ 0 
Woman—lady........ Boy—young. . 
Cold—winter. . . Light—gas..... oe 
Slow—walk........... OS ee 
Wish—something...... Bible—holy..... 
River—big........... 6 Memory—you... 12 
White—ribbon........ Sheep—white..... thes 
Beautiful—dress...... Bath—get............19 
Window—look........ Cottage—little 
Rough—hands........ 2 Swift—train.......... 
Citizen—..... ........ © Blue—ribbon......... 
fe re (es ee 
Spider—web.......... Priest—high.......... 
M.N. Female. Age 8 yrs. 
Table—cloth......... Deep—hole...... 
Dark—ribbon......... 6 Soft—cloth..... 
Music—play.......... Eating—bread.... 
Sickness—headache... . Mountain—hill....... 
Man—talks.......... 19 House—live.......... 
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Street—yard..........19 
King—wife...........19 
Cheese—eat.......... 
Blossom—garden...... 
Afraid—anything......19 


Ocean—big........... 
Head—big..... 
Stove—fire. . 
Long—dress......... 
Religion—........ ....... 0 
Whiskey—drink....... 
Child—little.......... 
cic svesennne @ 
Hammer—nails....... 
Thirsty—cow.........17 
City—whole..........19 
Square—block........ 
Butter—bread........ 
Doctor—big.......... 6 
Loud—voice.......... 
Thief—steals......... 
Lion—big. ........... 
Joy—happy.......... I 
ee 
Heavy—stone........ 
TORagCO—........ 6.55.02 8 
Baby—little.......... 
Moon—round......... 
Scissors—sharp....... 
Quiet—be............ 12 
Green—grass......... 
Salt—white.... 


Cheese—mice......... 
Blossom—pink........ 
Afraid—you.......... 12 


Black—ribbon........ 
Mutton—....... «2.2... 0 
Comfort—warm....... 
Hand—right.......... 
Short—dress.......... 














ASSOCIATION IN CHILDREN 


Fruit—apple.......... 
Butterfly—yellow..... 
Smooth—straight..... 
Command—men...... : 
ree 
Sweet—apple......... 
Whistle—blow........ 


Wish—anything....... 
River—water......... 
White—ribbon........ 
Beautiful—dress...... 
Window—look........ 


Rough—hit.......... 17 
Citizen—.0. 2... 0 
Foot—walk........... 
Spider—walk......... 
Needle—thread....... 


Red—ribbon....... 
Sleep—night.......... 
Anger—mad.......... 


Trouble—anything. .. .15 
Soldier—march....... 
Cabbage—eat......... 


Eagle—walk.......... 6 
Stomach—fat..... . 
Stem—long...........19 
Lamp—light.......... 
Dream—anything..... 
Yellow—ribbon....... 
Bread—eat......... 
jase... sss 0 
Boy—walk...... aoe" 
Light—ribbon........ 6 
Health—_...... .. sore 
Bible—book..... 


Memory—remember. 


Sheep—walk..... 6 
Bath—water......... 
Cottage—........ 
Swift—throw..... 17 


Blue—ribbon..... 


Hungry—eat..... 


Carpet—floor......... Priest—man..... 3 
Girl—sit.............1§ Ocean—water....... 
High—chair.... ‘ Head—lady...........15 
Working—wash....... 2 Stove—fire........... 
Sour—milk........... Long—rod....... 
Earth—water......... Religion—......... ...... 0 
L.H. Male. Age 9g yrs. 
Table—multiplication. . Chair—low..... 
Dark—black......... Sweet—sugar.... 
Music—song......... Whistle—white....... 
Sickness—well........ Woman—white..... 
Man—boy........... Cold—warm...... 


Deep—dye........... 
Soft—hard........... 
Eating—meat......... 
Mountain—high...... 
House—home....... 
Black—eyes.......... 
Muttoo—... ....... © 
Comfort—........ ....... 0 


Short—hands....... 
Fruit—grapes....... 
Butterfly—brown...... 
Smooth—white....... 
Command—........ ..... 0 








Slow—fast....... 
Wish—watch...... 
River—water..... 
White—blue... 
Beautiful—sun. ... 
Window—white.... 
Rough—skin....... 


Citroen... 2.2.5.5 0 
Foot—fat............10 
Spider—round.... 19 
Needle—gray... + 689 
Red—flag...... 


Sleep—night...... 
Anger—sad...... 


Whiskey—drink....... 
Child—girl........... 
Bitter—olives......... 
Hammer—shop....... 
Thirsty—water....... 
City—water.... 
Square—ribbon....... 
Butter—bread. .. 
Doctor—attends...... 
Loud—scream........ 
Thief—steal.......... 
Lion—......... 
to. elas 
Bed—lie...........0. 
Heavy—load... 
Tobacco—smoke 
Baby—little. ... 
Moon—sky. 
Scissors—cut.. . 
Quiet—hour.... 
Green—ribbon. . 
Salt—meat 
Street—outdoors... 
King—walks.......... 
Cheese—eat 

Blossom— 
Afraid—night 


Carpet—red..... 
Girl—white 
High—low......... 


Working—ships....... 


Sour—pickles....... 
Earth—round.. . 
Trouble—bad.. .. 
Soldier—white. . . . 
Cabbage—green. 
Hard—head.... 
Eagle—brown.. 
Stomach—white 
Stem—green. . 
Lamp—light 
Dream—cows 
Yellow—flowers 
Bread—white.. . 
Justice— 


Boy—white..... 


Aw 








66 ISABEL R. 


Light—night......... 
Health—fine.......... 1 
Bible—book.......... 
Memory—houses 
Sheep—white......... 
Bath—water......... 
Cottage—. ase cutee 
Swift—run........... 
Blue—wings. . 
Hungry—bread 
Priest— Setanta 
Ocean—river......... 
Head—soft......... 
Stove—black......... 
Long—arms. 


R. P. Male. 


Table—legs.......... 
Dark—light.......... 
Music—songs. eit 
Sickness—death. 
Man—boy........... 
Deep—water......... 
Soft—feet. .. 
Eating—manners...... 
Mountain—high...... 
House—sleep......... 
Black—man.......... I 
Mutton—..... .......5 © 
Comfort—chair....... 
Hand—nail........... 
Short—wood......... 
Fruit—sweet......... 
Butterfly—fly...... 
Smooth—table...... 


Command—wars......19 
Chair—wood......... 
Sweet—pear..........17 
Whistle—noise. . 
Woman—cooks....... 17 
Cold—weather........ 
Slow—feet........... 2 
Wish—well........... 
River—water......... 
White—snow. . 
Beautiful—tree....... 
Window—picture...... 
Rough—chair........ IS 
Citinet— oes © 


Foot—shoe........... 
Spider—poison........ 
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Religion—...... 2. ..... 
Whiskey—brown...... 
Child—white......... 
Bitter—orange........ 
Hammer—iron.... 

Thirsty—water....... 


City—country........ 
Square—round........ 


Butter—yellow....... 
Doctor—operates...... 
Loud—voice.......... 
Thief—robber.... . 


Lion—animal......... 


Joy—happy.......... 
Bed—sleep.... 


Age 9 yrs. 


Needle—sticks. . 
Red—iron........ 


Sleep—bed........ | 


Anger—mad.......... 


Carpet—floor.... 
Girl—pretty...... 
High—mountain 


Working—hard....... 
Sour—orange......... 
Earth—stone......... 
Trouble—bad......... 
Soldier—march....... 
Cabbage—eat......... 
Hard—wood.......... 


Eagle—fly.......... 
Stomach—sweet..... 
Stem—leaf........ 


Lamp—light.......... 
Dream—picture....... 


Yellow—wood....... 


Bread—hot........... 
PUCORnae o  ceee 
Boy—good........... 


Light—gas......... 


Health—sickness...... 
Bible—holy.......... 
Memory-—father...... 
Sheep—walk.......... 
Bath—clean.......... 


Cottage—dust........ 
Swift—horse.......... 
Blue—paint.......... 
Hungry—starve....... 
Priest—minister....... 


Ano 


i?) 


19 


Heavy—iron......... 
Tobacco—brown...... 
Baby—small.......... 
Moon—red........... 
Scissors—black....... 
Quiet—music......... 
Green—leaves........ 
Salt—soft............ 
Street—square........ 
King—rich........... 
Cheese—yellow....... 
Blossom—blue........ 
Afraid—night......... 


Ocean—deep. .. 
Head—nose...... 
Stove—fire....... 
Long—wood...... 
Religion—... We 
Whiskey—beer. .. 
Child—girl....... 
Bitter—poison.... 
Hammer—nail..... 
Thirsty—water....... 
City—house.......... 
Square—corner....... 
Butter—yellow....... 
Doctor—patient. . 
Loud—noise.......... 
Thief—burglar........ 
Lion—roar........... 
Ss 
Bed—sleep........... 
Heavy—iron.......... 
Tobacco—chew....... 
Baby—little.......... 
Moon—red........... 
Scissors—cut......... 
Quiet—silence........ 
Green—wood......... 
Salt—white.......... 
Street—clean......... 
King—money......... 
Cheese—yellow....... 
Blossom—flower...... 


Afraid—dark......... 


fuse 








ee ee 


| 








i. £ 


Female. 
Table—dishes.. .. 
Dark—night..... 


ASSOCIATION IN CHILDREN 


Age 9 yrs. 


Needle—sew.......... 
Red—dress........... 


Music—piano......... Sleep—rest. . 
Sickness—death....... Anger—mad....... 
Man—work.......... 1  Carpet—smooth... 
Deep—hole........... Girl—run.......... a 
Soft—cushion.... ee 
Eating—apple........ Working—learning.....10 
Mountain—rocks. Sour—medicine.......17 
House—people........ 1 Earth—land.......... 
ee Trouble—dirt.........13 
Mutton—meat........ Soldier—fight......... 
Comfort—rest........ Cabbage—eat......... 
Hand—work.......... 1 Hard—rocks.......... 
Short—ears...........13 Eagle—fly.... : 
ee Stomach—swallow.... .13 
Butterfly—fly......... Stem—flower......... 
Smooth—table........ Lamp—burn...... 
Command—........ ..... 0 |Dream—things.... 
Chaitr—sit. ....0 006500 Yellow—cheese....... 17 
Sweet—bananas.......17. Bread—eat......... 
Whistle—call......... Justice—kind...... 2 
Woman—work........ 1 Boy—run.......... 
Cold—winter......... Light—burn........ 
Slow—lazy........... Health—strong....... 
Wish—things.........19 Bible—holy....... 
River—water......... Memory—brain....... 
White—apron......... Sheep—lie............19 
Beautiful—sister...... 17. Bath—bathe...... 
Window—glass........ Cottage—house. . 
Rough—rocks......... Swift—fast........... 
Citizen—........ ... o Blue—dress....... 
Foot—large.......... 1 Hungry—eat.... 
Spider—crawl......... Priest—minister....... 
J.G. Male. Age to yrs. 
ROOM ORE. oocccccus Hand—got..... cee 
re Short—men...... 2 
Music—play.......... Fruit—nice........... 1 
Sickness—get......... 19 Butterfly—flies........ 2 
Man—work.......... 1 Smooth—glass. . 
Deep—hole........... Command—people.... 6 
Soft—cloth........... ee 
Eating—dinner....... Sweet—fruit.......... 
Mountain—climb..... ee: 
House—live.......... Woman—clothes...... 
Black—clothes....... Cold—out............ 17 
Mutton—butcher..... Slow—summer........ 17 


Comfort—house. . 


se eee 


Ocean—wide 


Head—hair...... 
Stove—hot........... 





Long—feet..... 
Religion—Christ 
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Whiskey—drink....... 
Child—learn.......... 


Bitter—medicine 
Hammer—nail. . 
Thirsty—drink. . 
City—New York 


Square—table..... 
Butter—yellow.... 
Doctor—medicine. . 
Loud—scream.... 


Thief—steal.... 
Lion—roars. 
Joy—fun..... 


Bed—lie....... 


Heavy—iron...... 


Tobacco—chew. . 


Baby—boy... 


Moon—shines. . . 


Scissors—cut 


Quiet—lonely..... 


Green—grass..... 


Salt—cat..... 
Street—walk.. 
King—judge. . 


Cheese—yellow. . . 


Blossom—flower. 


Afraid—work. . . 


River—boats.... 


White—waist. .. 


Beautiful—house...... 
Window—see..... 


Rough—very.. . 


Citizen—........ ...... 


Foot—walk.. . 


Spider—webs......... 


Needle—sew. . 


Red—flag............ 
Sleep—bed........... 


Anger—people. . 


Carpet—floor......... 
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Girl—nice............ 1 
High—mountain...... 
Working—build.......17 
Sour—milk........... 
Earth—trees.......... 
Trouble—people...... I 
Soldier—boats........ 15 
Cabbage—head....... 
Hard—lesson......... 
Eagle—flies....... ‘ 
Stomach—order.......19 
Stem—buttercups.....17 
Lamp—table......... 
Dream—sleep......... 
Yellow—people....... 6 
Bread—loaf.......... 
Pastel... esccee @ 
Boy—I...... IO 
Light—lamp.......... 
Health—very.........15 
Bible—b« 0k . ee 

J.N. Female. Age to 
Table—dishes......... 
Dark—night.......... 
Music—play......... 
Sickness—sore throat.. 2 
Man—work.......... I 
Deep—ground........ 
Soft—pillow.......... 
Eating—apple 
Mountain—hill....... 
House—chairs........ 2 
Black—hat........... 
Mutton—eat...... 
Comfort—....... 2 
Hand—eat........... 6 
Short—small....... I 
Fruit—eat............ 
Butterfly—fly......... 
Smooth—pillow....... 
Command— so 
Chair—sit....... 
Sweet—sugar......... 
Whistle—boy. .. 
Woman—housework... 2 
Cold—feel. ..... 
Slow—go.... 2 


Wish—something...... 


River—water....... 
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Memory—lesson...... 
Sheep—wool......... 

ee. ee 
Cottage—people...... 
Swift—river.......... 
Blue—clothes......... 
Hungry—cramps...... 
Priest—water......... 
Ocean—deep......... 
Head—man.......... 


Long—Island......... 


Religion—Catholic..... 


Whiskey—drink....... 
Child—good.......... 
Bitter—fruit. ... 
Hammer—carpenter... 
Thirsty—drink........ 
City—New York...... 
Square—box...... 
Butter—tub.......... 


yrs. 
White—paper....... 

Beautiful—nice....... 
Window—rattles. . . 
Rough—play......... 
Citizen—........ ........ 
Foot—lady’s........ 
Spider—crawl......... 


Needle—sew.......... 
Red—face............ 
Sleep—night.......... 
Anger—cross......... 
Carpet—floor....... 

Cry |) 


High—stairs.......... 
Working—dust...... 
Sour—apple.......... 
Earth—basketball. . . 
Trouble—worried. . 
Soldier—march....... 
Cabbage—eat..... 
Hard—stone........ 
Fagle—fly............ 
Stomach—eat..... 
Stem—flower.... 
Lamp—burn.......... 
Dream—night........ 
Yellow—pansy........ 





.19 


.19 


N 


.19 


Doctor—medicine..... 
Loud—talk........ 

Thief—steal.......... 
Lion—animal......... 
Ce, a re 
Bed—people.......... 
Heavy—sledge........ 
Tobacco—chew....... 
Baby—walk.......... 
Moon—yellow........ 
Scissors—cut......... 
Quiet—class.......... 
Green—grass......... 
Salt—white........... 
Street—walk.......... 
King—England....... 
Cheese—Limburger.... 
Blossom—white....... 
Afraid—burglar....... 


Bread—eat..... 
Justice— 
Boy—play........... 
Light—day....... 
Health—sick. Pied 
Bible—read........... 
Memory—learn....... 
Sheep—mountain 
Bath—take........... 
Cottage—live. .. 
Swift—horse.......... 
Blue—sea........ 
Hungry—eat... 
Priest—tells. . . 
Ocean—boats..... 
Head—girl’s.... 
Stove—fire....... 
Long—take........... 


Religion—........ 
Whiskey—drink 
Child—girl....... 
Bitter—taste......... 
Hammer—chop....... 
Thirsty—drink........ 
ee 
Square—picture..... 
Butter—bread. 


.19 


nN 


19 
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ASSOCIATION IN CHILDREN 


Doctor—cares........ 2 Tobacco—chew... 
Loud—talk........... Baby—girl......... 
Thief—steal.......... Moon—heaven.. .. 
Lion—crawls......... 15  Scissors—cut...... 
Joy—happy.......... 1 Quiet—clock...... 
Bed—sleep........... Green—grass...... 
Heavy—stone......... re 


C.C. Female. Age 1o yrs. 


Table—eat........... Needle—sew.......... 
Dark—night.......... Red—blood....... 


Music—piano........ Sleep—quiet..... 


Sickness—scarlet-fever. 2 Anger—temper..... 


Man—doctor......... Carpet—pretty..... 
Deep—snow..........19 Girl—hair............ 
Soft—swan’s-down..... High—mountain. . 
Eating—apple........ Working—day. .. 
Mountain—high...... Sour—lemon..... 
House—church........ Earth—round........ 
Black—hat........... Trouble—bad....... 
Mutton—meat........ Soldier—brave. .. 
Comfort—peace....... Cabbage—grows. . 
Hand—write......... Hard—wood........ 
Short—skirt.......... Eagle—claws.... 
Fruit—orange........ Stomach—upset. . 
Butterfly—purple..... 17. Stem—flower..... 
Smooth—cloth........ Lamp—light. .... 
Command—do........ Dream—true..... 
eee Yellow—flower... . 
Sweet—candy........ Bread—dough...... 
Whistle—noise........ Justice—right.. . 
Woman—child........ Boy—good........... 
8 Light—day...... 
Slow—horse.......... Health—well. . . 
Wish—clothes........ 19 Bible—holy..... 
River—Mississippi.... . Memory—think.. . 
White—cloth......... Sheep—wool.... 
Beautiful—table...... 18 Bath—sea-shore.. . 
Window—pane....... Cottage—house. . 
Rough—floor......... Swift—fast..... 
Citizen—................ 0 Blue—ribbon......... 
Foot—large.......... 1 - Hungry—food... 
Spider—web.......... Priest—Bible.. . 

E. DeF. Male. Age 11 yrs. 
Table—eat........... Deep—long.. . 
Dark—chimney.......19 | Soft—cushion..... 
Music—sweet......... Eating—bread. . 
Sickness—well........ Mountain—high 


Man—person......... 1 House—dwell. 


Street—live.......... 
King—man..... 
Cheese—eat.... 


Blossom—flowers...... 


Afraid—night......... 


Ocean—ships......... 
Head—mouth........ 
Stove—fire......... 
Long—carpet. .. 
Religion—church. . 
Whiskey—drink. . . 
Child—life....... 
Bitter—medicine 
Hammer—tool.... 
Thirsty—water 
City—store. 
Square—building 
Butter—cheese. . 
Doctor—medicine 
Loud—call. . . 
Thief—steal...... 
Lion—groan. . 
Joy—happiness 
Bed—sleep. ... 
Heavy—load. . 
Tobacco—paper ...... 
Baby—cry... 
Moon—shine. 
Scissors—cut.... 
Quiet—lonely 
Green—skirt. . 
Salt—sugar... 
Street—wagon. . 
King—lord. . . 
Cheese—butter. . . 
Blossom—pretty. . 
Afraid—cow 


Black—derby. 
Mutton—meat 
Comfort—well. . 
Hand—fingers 
Short—long 


19 


te 


19 
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Fruit—good.......... 1 
Butterfly—wings...... 
Smooth—rough....... 
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Trouble—punishment. . 19 
Soldier—straight...... 
Cabbage—fruit....... 


Command—answer.... ee ee 
Chair—legs........... Eagle—bird........ 
Sweet—juicy......... 19 Stomach—lungs....... 
Whistle—fun......... Stem—flower......... 
Woman—lady........ Lamp—fire........... 
Cold—hot............ Dream—ox..... 19 
Slow—fast........... Yellow—leaves........ 
Wish—hope.......... Bread—eat....... 
River—lake.......... Justice—prince........10 
White—marble....... Boy—girl........ 
Beautiful—nice....... 1 Light—dark.......... 
Window—glass........ Health—well......... 
Rough—smooth....... Bible—book........ 
Citizen—dwellers...... 2 Memory—mind. . 
Foot—palm.......... 17. Sheep—animal.... 
Spider—bites......... 2  Bath—bathe.. 
Needle—sew.......... Cottage—house..... 
Red—chimney........15 Swift—fast........... 
Sleep—wake.......... Blue—color....... 
Anger—cross......... Hungry—eat....... 
Carpet—floor......... Priest—minister. . . 
ree Ocean—sea........... 
High—low........... Head—skull.......... 
Working—lazy...... Stove—fire........... 
Sour—sweet.......... Long—short.......... 
Earth—ground........ Religion—Catholic. ... 
H. J. Female. Age 11 yrs. 
Table—wood......... Chair—wood......... 
Dark—black.......... Sweet—fruit........ 
Music—instrument.... Whistle—noise........ 
Sickness—hospital..... Woman—animal...... 6 
Man—animal......... Cold—clothing........ 
Deep—low........... Slow—quick.......... 
Soft—peach.......... Wish—want...... 
Eating—food......... River—water......... 
Mountain—high...... White—shade......... 
House—furniture...... Beautiful—complexion. 
Black—dark.......... Window—glass....... 
Mutton—meat........ Rough—smooth....... 
Comfort—need........19 Citizen—man......... I 
Hand—work.......... 1 Foot—walk........... 
Short—little.......... Spider—insect........ 
Fruit—food.......... Needle—sew.......... 
Butterfly—insect...... rer 15 
Smooth—silk......... Sleep—rest........... 


Command—told...... 


Anger—temper....... 


Whiskey—beer........ 
Child—baby.......... 
Bitter—nice.......... 
Hammer—axe........ 
Thirsty—drink.... 
City—borough........ 
Square—oblong....... 
Butter—bread........ 
Doctor—sick......... 
Loud—soft....... 
Thief—steal...... 
Lion—beast........ 
Joy—happy...... 
Bed—sleep....... 
Heavy—light..... 
Tobacco—plant. . 
Baby—child...... 
Moon—stars...... 
Scissors—cut.... 
Quiet—load.... 
Green—grass..... 
Salt—white......... 
Street—avenue.. 
King—prince..... rac 
Cheese—bread........ 
Blossom—flower...... 
Afraid—scared.... 


Carpet—rug...... 
Girl—animal....... 
High—unseen....... 
Working—hands...... 
Sour—pickles. .... 
Earth—world..... 
Trouble—worry..... 
Soldier—animal..... 
Cabbage—vegetable. 
Hard—cardboard.... 
Eagle—bird........ 
Stomach—body....... 
Stem—plant...... 
Lamp—light. ..... 
Dream—think..... 
Yellow—color....... 
Bread—food..... 
Justice—right......... 
Boy—animal......... 


.19 




















ASSOCIATION IN CHILDREN 


Light—moon......... 
Health—need......... 2 
Bible—book.......... 
Memory—brains...... 
Sheep—animal........ 
Bath—water.......... 
Cottage—house....... 
Swift—quick.......... 
Blue—color........... 
Hungry—food........ 
Priest—minister....... 
Ocean—water......... 


Religion—holy........ 
Whiskey—liquor...... 


Child—animal........ 6 
Bitter—sour.......... 
Hammer—work....... I 
Thirsty—dry......... 


City—town........... 
Square—straight.... 
Butter—food......... 
Doctor—man......... I 
Loud—noise.......... 
Thief—steal.......... 


Head—learns.........17. Lion—animal......... 
Stove—hot........... Joy—happy.......... I 
Long—high........... Bed—sleep....... biels 
H.S. Male. Age 11 yrs. 
Table—wood......... Needle—prick........ 
Dark—light.......... Red—color........... 
Music—sound........ Sleep—bed........... 


Sickness—bed......... 


Man—flesh........... 
Deep—water......... 
ee re 


Eating—food......... 
Mountain—high...... 
House—brick......... 
Black—color.......... 
Mutton—animal...... 
Comfort—peace....... 
Hand—arm.......... 
Short—long. 
Fruit—tree........... 
Butterfly—spring...... 
Smooth—flat...... 
Command—peace..... 
Chair—wood......... 
Sweet—orange........ 
Whistle—mouth....... 
Woman—dress........ 
Cold—shiver.......... 
Siow—fast........... 
Wish—have.......... 
River—water......... 
White—color......... 
Beautiful—pretty..... I 
Window—glass........ 
Rough—rocky.... 
Citizen—city......... 
Foot—flesh........... 
Spider—web.......... 


Anger—furious........ 
Carpet—floor......... 
Girl—hair. ......... 


High—steep.......... 
Working—room.......17 
Sour—lemon.......... 
OT ee 
Trouble—need........17 


Soldier—gun.......... 
Cabbage—garden...... 
Hard—break......... 
Eagle—wings......... 
Stomach—bone..... Rs 
Stem—plant......... 
Lamp—light......... 
Dream—thought...... I 
Yellow—color....... 
Bread—eat........... 
Justice—pure......... 2 
Boy—bones.......... 10 


Bible—God........... 
Memory—think....... 1 
Sheep—pasture....... 
Bath—water.......... 
Cottage—house....... 
Swift—fast........... 
Blue—color........... 
Hungry—fruit........ 
Priest—church........ 


Heavy—hard. . 
Tobacco—plant 
Baby—animal. . 
Moon—light. .. . 
Scissors—sew..... 
Quiet—still. . . 
Green—color...... 
Salt—rough.... 
Street—walk.... 
King—ruler...... 
Cheese—food. . . 
Blossom—plant 


Afraid—lonesome.... 


Ocean—ship.... 
Head—hair..... 
Stove—fire. . 


Long—road. 
Religion—Protestant 
Whiskey—drink 
Child—flesh.. . . 
Bitter—taste. 
Hammer—nail. . 
Thirsty—water 
City—people. 


Square—round...... 


Butter—bread 
Doctor—man. 
Loud—high.... 
Thief—steal. . . 
Lion—tiger.. . 
Joy—happy. .. 
Bed—clothes.... 
Heavy—gravity... 


Tobacco—smoke.... 


Baby—flesh. .. . 
Moon—shine. .. . 
Scissors—cut. . 
Quiet—peaceful 
Green—color...... 


Salt—sea........... 


Street—house.... 
King—throne.... 
Cheese—bread.... 


Blossom—flower. . . 


Afraid—scared...... 
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Needle—sewing....... 
Red—color........... 


E.S. Female. Age 12 yrs. 
Table—cloth......... 
Dark—ribbon.........19 
Music—violin.. .. 


Sickness—fever....... 


Man—lady........... 


Deep—color.......... 
Soft—shoe.......... .I9 
Eating—meat......... 
Mountain—cliff....... 
House—door......... 


Black—ribbon........ 
Mutton—meat........ 
Comfort—home....... 
Hand—finger......... 
Short—foot........... 
Fruit—orange........ 
Butterfly—insect...... 
Smooth—hand........ 
Command—hurry..... 
Chair—desk.......... 
Sweet—apple... 
Whistle—boy......... 
Woman—walk........ 
Cold—weather........ 
Slow—walking........ 
Wish—great..........19 
River—water......... 
White—dress......... 
Beautiful—hat........17 
Window—pane....... 
Rough—hands........ 2 
Citizen—United States. 
Foot—long........... 
Spider—insect........ 


iS) 


V. B. Female. Age 12 


Table—furniture...... 
Dark—light.......... 
Music—piano......... 


Sickness—disease...... 
Man—woman......... I 
Deep—well......... 
SS 
Eating—plate.........17 
Mountain—high...... 
House—live.......... 
Black—white......... 
Mutton—meat........ 
Comfort—happy...... I 


Sleep—sound......... 
Anger—worse.........19 
Carpet—red.......... 
Girl—sweet........... 
High—shade..........17 
Working—fast...... 
Sour—orange......... 
Earth—solid.......... 
Trouble—severe......19 
Soldier—stiff......... 19 
Cabbage—vegetable. . . 
Hard—lemon.........17 
Eagle—flies......... 
Stomach—body..... 
Stem—flower....... 
Lamp—light........ 
Dream—slumber...... 
Yellow—dress........ 
Bread—butter.... 
Justice—supreme...... 


Boy—good........... I 


Light—lamp.......... 
Health—happiness.... . I 
Bible—study......... 
Memory—great....... 
Sheep—cattle......... 
Bath—water.......... 
Cottage—home....... 
Swift—winds......... 2 
Blue—stockings.......17 
Hungry—girl......... 
Priest—preacher...... 


yrs. 
Hand—foot....... 
Short—long........... 
Fruit—apple........ 
Butterfly—bird....... 
Smooth—rough....... 
Command—army 
Chair—sit. ......5. 
Sweet—sour....... 
Whistle—blow...... 


Woman—man........ I 
Cold—warm.......... 
Slow—fast........... 
Wish—think.......... 1 


Ocean—currents....... 2 
FICOG—"BBIF «5. cscs 
Stove—pipe. 

LORG—OFM. 65s ose 
Religion—true........ 
Whiskey—bottle...... 
Child—envious........19 
Bitter—lemon......... 
Hammer—strike...... 
Thirsty—water....... 
City—New York...... 
Square—rhomboid..... 
Butter—cup..........1I 
Doctor—medicine..... 
ee Orn 17 
Thief—burglar........ 
Lion—animal......... 
Joy—comfort 
Bed—room....... 
Heavy—air..... 
Tobacco—worse.......15 
Baby—small.......... 1 
Moon—round.. . 
Scissors—sharp.... 
Quiet—room...... 
Green—grass......... 
Salt—mineral......... 
Street—clean..... — 
King—England....... 
Cheese—sweet........ 
Blossom—flower...... 
Afraid—burglar....... 


River—lake. . aren 
White—black..... 
Beautiful—ugly....... 
Window—look...... 
Rough—smooth.. . 
Citizen—voter........ 
Foot—hand.......... 
Spider—bug...... 
Needle—pin.......... 
Red—blood........... 


Sleep—dream......... 
Anger—harsh......... 
Carpet—floor......... 








' 
: 
; 
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Get Ber. «no 2 se ccess 
High—mountain...... 
Working—dust....... 2 
Sour—sweet.......... 
Barth—Git..... 2.5... 
Trouble—need........17 
Soldier—man......... 1 
Cabbage—vegetable. . . 
Hard—soft........... 
Eagle—bird.......... 
Stomach—bowels...... 
Stem—flower......... 
Lamp—light.......... 
Dream—sleep......... 
Yellow—sun.......... 
Bread—eat.......... 


Light—dark.......... 
Health—well.......... 
Bible—book.......... 


Memory—remember. . . 
Sheep—dog........... 
Bath—water.......... 
Cottage—house....... 
Swift—slow.......... 
Blue—veins.......... 
Hungry—eat......... 
Priest—minister....... 
Ocean—lake.......... 
Head—neck.......... 
Stove—hot........... 
Long—short.......... 
Religion—belief....... 
Whiskey—drink....... 
Child—boy........... 
Bitter—medicine...... 
Hammer—nail........ 
Thirsty—drink........ 
City—business........ 
Square—corner........ 
Butter—cheese........ 


C.A. Male. Age 12 yrs. 


Table—chair.......... 
Dark—light.......... 
Music—song.......... 
Sickness—ill.......... 
Man—lady........... 
Deep—empty.........19 
Soft—hard........... 
Eating—apples........ 
Mountain—Alps...... 
House—door.......... 
Black—white......... 
Mutton—beef........ 
Comfort—safety...... 
Hand—fingers........ 
Short—long.......... 
Fruit—oranges........ 
Butterfly—grasshopper. 
Smooth—rough....... 
Command—entreat.... 
Chair—erat. 2.605000 
Sweet—sour.......... 
Whistle—song........ 


Woman—man........ I 
Cold—iron........... 19 
Slow—fast........... 

Wish—book.......... 2 








White—black......... 
Beautiful—fiower...... 
Window—pane........ 
Rough—smooth....... 
Citizen—man......... 
Foot—toes........... 
Spider—fly........... 
Needle—pin.......... 
Red—white........... 
Sleep—awake......... 
Anger—mad.......... 
Carpet—lessons....... 


Working—sleeping.... . 
Sour—sweet.......... 
Earth—dirt........... 
Trouble—fall......... 
Soldier—man......... 
Cabbage—vegetable. . . 
Hard—soft........... 
Eagle—bird.......... 
Stomach—chest....... 
Stem—root........... 
Lamp—light.......... 
Dream—sleep......... 
Yellow—brown........ 


Doctor—physician 
Loud—cry........ 
Thief—steal.... 
Lion—animal......... 
Joy—happy........ 
Bed—sleep....... = 
Heavy—light......... 
Tobacco—smoke...... 
Baby—woman........ 
Moon—shepherd...... 
Scissors—cut....... : 
Quiet—noisy.... 
Green—stem.......... 
Salt—pepper.......... 
Street—walk.... 
King—monarch....... 
Cheese—butter.... 
Blossom—flower...... 
Afraid—scared........ 


Bread—meat..... 
Justice—right..... 
eee 
Light—dark.......... 
Health—good......... 
Bible—book...... 
Memory—light. . 
Sheep—horse......... 
Bath—take........... 
Cottage—house....... 
Swift—slow. .. 
Blue—red...... 
Hungry—thirsty...... 
Priest—nun..... 
Ocean—sea..... 
Head—eyes.......... 
Stove—legs.......... 
Long—short........ 
Religion—belief. . . 
Whiskey—liquor. . 
Child—man.... 
Bitter—sour. . 
Hammer—nail........ 
Thirsty—drink........ 
City—state........... 
Square—round........ 
Butter—cheese........ 


17 
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Doctor—lawyer....... Tobacco—cigarette. ... Street—Madison...... 17 
Loud—soft........... Baby—boy........... King—queen......... 
Thief—robber........ Moon—sky........... Cheese—butter....... 
Lion—tiger........... Scissors—knife........ Blossom—flower...... 
Joy—sorrow.......... Quiet—loud.......°.. Afraid—scared........ 
Bed—sleep........... Green—blue.......... 
Heavy—light......... Salt—pepper......... 

H. B. Male. Age 13 yrs. 
Table—knife......... 17. Needle—point........ Ocean—water......... ; 
Dark—black.......... Red—blood.......... Head—ears........... i 
Music—piano......... Sleep—dream......... Stove—lifter.......... 
Sickness—cholera......17 Anger—fight.......... Long—mile........... 
Man—hand.......... 10 Carpet—color......... Religion—Catholic..... 
Deep—well........... Girl—ring............17. Whiskey—drunkard ... 
Soft—rubber......... High—mountain...... os ee 
Eating—pear......... 13. Working—shovelling...17  Bitter—cocoa......... 17 
Mountain—tree....... Sour—vinegar........ Hammer—nail........ 
House—faucet........17  Earth—sand.......... Thirsty—water....... 
Black—veil...........17  Trouble—badness..... 2 City—strect........... 
Mutton—meat........ Soldier—gun.......... Square—trees......... 
Comfort—Morris chair. Cabbage—leaf........ Butter—oleomargarine . [ 
Hand—finger......... Hard—iron........... Doctor—medicine..... ' 
Short—ruler..........17 Eagle—wing.......... Loud—report......... 
Fruit—apple.......... Stomach—eating...... Thief—pickpocket..... 
Butterfly—wing....... Stem—branch........ Lion—cub............ 
Smooth—glass........ Lamp—wick.......... Joy—freedom.........19 ; 
Command—go........ Dream—sleep......... Bed—sheets.......... é 
Chair—rocker........ Yellow—gold......... Heavy—iron.......... ; 
Sweet—candy......... Bread—rye........... Tobacco—smoke.... 
Whistle—flute........ Justice—imprisonment.17. Baby—bawling..... 19 
Woman—hat......... Boy—marbles........ Moon—mountains..... 2 
ee Light—sun........... Scissors—cutting...... 
Slow—turtle.......... Health—vigor........ Quiet—ocean....... 17 
Wish—impossible..... Bible—Luke..........17. Green—grass....... 
River—stream........ Memory—thinking.... 1 Salt—bitter........ 
White—cup.......... 17. Sheep—wool.......... Street—pavement..... 
Beautiful—woman..... 1 Bath—water.......... King—queen....... 
Window—glass........ Cottage—chimney.....17 Cheese—knife...... 
Rough—stormy....... Swift—locomotive..... 17 Blossom—bud...... 
Citizen—man......... 1 Blue—sky............ Afraid—fear. . 
re Hungry—eat......... 
Spider—leg........... Priest—vestments..... 2 
A. L. Female. Age 13 yrs. 

Table—chair......... Deep—shallow........ Black—white. 
Datk—light........... Soft—hard........... Mutton—veal....... 
Music—selection...... 17. Eating—floor......... 13. Comfort—uncomfortable 
Sickness—death....... Mountain—hill....... Hand—finger......... 
Man—woman......... 1 House—chimney...... Short—long.......... 




















ASSOCIATION IN CHILDREN 


Fruit—apple.......... 
Butterfly—wing....... 
Smooth—rough....... 
Command—entreat.... 
Chair—leg..... 
Sweet—sour.......... 
Whistle—noise........ 
Woman—man........ I 
Cold—hot............ 
Slow—fast........... 
Wish—bone.......... 
River—stream........ 
White—black......... 
Beautiful—homely..... 
Window—glass....... 
Rough—smooth....... 
Citizen—countryman .. 
FOOt—200........ 05 sccce 
Spider—leg........... 
Needle—steel......... 
Red—blue........... 
Sleep—awake......... 
Anger—wrath......... 
Carpet—floor......... 


Working—man........ I 
Sour—cream.......... 17 
Earth—moss..........17 


Trouble—sorrow...... 
Soldier—war.......... 
Cabbage—vegetable. . . 
Hard—soft........... 
Eagle—bird.......... 
Stomach—organ...... 
Stem—flower......... 
Lamp—shade......... 
Dream—sleep......... 
Yellow—butterfly..... 
Bread—food.......... 
Justice—country...... 19 
er 
Light—blue.......... 
Health—happy....... I 
Bible—book.......... 
Memory—thought..... I 
Sheep—animal........ 
Bath—clean.......... 
Cottage—chimney..... 
Swift—river.......... 
Blue—dress........... 
Hungry—child........ 
Priest—church........ 
Ocean—sea........... 
Head—organ......... 
Stove—fire........... 
Long—short.......... 
Religion—Bible....... 


C.W. Male. Age 13 yrs. 


Table—eat........... 
Dark—color.......... 
Music—piano......... 
Sickness—doctor...... 
Man—human......... 
Deep—climb......... 19 
Soft—butter.......... 
Eating—chewing...... 
Mountain—high...... 
House—dwelling...... 
Black—color.......... 
Mutton—meat........ 
Comfort—happiness... 1 
Hand—body.......... 
Short—fingers........ 
Fruit—eatable........ 
Butterfly—insect...... 
Smooth—table........ 
Command—tell....... 


Chair—sit............ 
Sweet—apples........ 
Whistle—shrill........ 
Woman—human...... 
Cold—snow.......... 
Slow—fast........... 
Wish—doubt......... 19 
River—water......... 
White—color......... 
Beautiful—nice....... I 
Window—glass....... 
Rough—smooth....... 
Citizen—person....... I 
Foot—body.......... 
Spider—insect...... ; 
Needle—sewing....... 
Red—color........... 


Sleep—eyes........... 
Anger—temper....... 


Whiskey—rebellion. ... 
Child—mother........ 
Bitter—alum......... 
Hammer—nail........ 
Thirsty—girl......... 
City—noisy.......... 
Square—piano...... 
Butter—food..... 

Doctor—medicine..... 
Loud—cough......... 
Thief—robber......... 
Lion—animal......... 
Joy—happiness....... 
Bed—spring.......... 
Heavy—house........ 
Tobacco—pipe........ 
Baby—child.......... 
Moon—noon.......... 
Scissors—cut......... 
Quiet—peaceful....... 
Green—grass......... 
Salt—water.......... 
Street—city.......... 
King—England....... 
Cheese—Swiss........ 
Blossom—apple....... 
Afraid—dark......... 


Carpet—floor......... 
Girl—human......... 


Working—strength. ... 
Sour—sweet.......... 
Earth—dirt.......... 
Trouble—bad......... 
Soldier—fighting...... 
Cabbage—vegetable. . . 
Hard—easy.......... 
Eagle—bird.......... 
Stomach—body....... 
Stem—flower......... 
Lamp—light.......... 
Dream—sleep......... 
Yellow—color......... 
Bread—eatable....... 
Justice—right......... 
Boy—person.......... 
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Light—day........... 
Health—condition..... 
Bible—book.......... 
Memory—mind....... 
Sheep—animals....... 
Bath—body.......... 19 
Cottage—house....... 
Swift—fast........... 
Blue—color........... 
Hungry—eating....... 
Priest—man.......... I 
Ocean—water......... 
Head—body.......... 
Stove—heat.......... 


ROSANOFF AND A. J. ROSANOFF 


Religion—Catholics.... 2 
Whiskey—liquor...... 
Child—human........ 
Bitter—liquor......... 
Hammer—instrument. . 
Thirsty—water....... 
City—place.......... 
Square—equal........ 
Butter—eatable....... 
Doctor—sickness...... 
Loud—hollering....... 2 
Thief—steal.......... 
Lion—animal......... 
Joy—happiness....... I 
Bed—resting.......... 


N.H. Female. Age 14 yrs. 


Table—furniture...... 
Dark—gloomy........ 
Music—practice....... 
Sickness—ill.......... 
Man—male........... 
Deep—down.......... 
Soft—light........... 
Eating—victuals...... 
Mountain—peaks..... 
House—room......... 


Black—ribbon........ 
Mutton—meat........ 
Comfort—good........ I 
Hand—work.......... I 


Short—little. ......... 
Fruit—vegetable...... 
Butterfly—animal..... 
Smooth—soft......... 


Command—order..... 
Chair—legs........... 
Sweet—nice.......... I 


Whistle—tune........ 
Woman—female...... 


Cold—frozen......... 
Slow—lack...........19 
Wish—good.......... I 


River—water......... 
White—snow......... 
Beautiful—lovely...... 
Window—glass........ 


Rough—chopped...... 2 
Citizen—countryman .. 
Foot—body.......... 
Spider—insect....... 


Needle—still.......... 


Red—color........... 
Sleep—sound......... 
Anger—mad.......... 


Carpet—ring......... 
Girl—female.......... 
High—steep.......... 
Working—scrubbing.. . 
Sour—nasty.......... 
Earth—land.......... 
Trouble—punishment. .17 
Soldier—hero......... 
Cabbage—vegetable. . . 
Hard—rock........... 
Eagle—bird.......... 
Stomach—abdomen.... 
Stem—leaf........... 
Lamp—glass.......... 
Dream—sleep......... 
Yellow—flag.......... 
Bread—victuals....... 6 
Justice—mean........19 
Boy—male........... 
Light—day........... 
Health—good......... I 
Bible—book.......... 
Memory—thought..... I 
Sheep—flock.......... 
Bath—necessary...... I 
Cottage—home....... 
Siwft—fast........... 
Blue—dress.......... 
Hungry—starve....... 
Priest—minister..,.... 


Heavy—hard......... 
Tobacco—smoking.... 
Baby—infant......... 
Moon—night......... 
Scissors—paper....... 
Quiet—noisy......... 


Green—color......... 
Salt—eatable......... 
Street—place......... 
King—England....... 
Cheese—eatable....... 


Blossom—flowers...... 
Afraid—scary......... 


Ocean—water......... 
Head—brains......... 
Stove—black..... 
Long—wide.......... 
Religion—nation.... 
Whiskey—temptation. . 
Child—infant....... 
Bitter—sour...... 
Hammer—tool.... 
Thirsty—dry....... 
City—place....... 
Square—broad...... 
Butter—victuals...... 6 
Doctor—patient...... 
Loud—order..........19 
Thief—steal.......... 
Lion—animal....... 
ee 
Bed—sleep........... 
Heavy—hard......... 
Tobacco—temptation. .15 
Baby—infant......... 
Moon—face.......... 19 
Scissors—sharp..... 
Quiet—still........... 
Green—trees......... 
Salt—victuals...... 
Street—path.......... 


t 


King—man........... I 
Cheese—victuals...... 6 
Blossom—fiower...... 
Afraid—wrong........ 
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C. J.C. Male. Age 14 yrs. 


Table—cloth......... 
Dark—wood.......... 2 
Music—piano......... 
Sickness—ill.......... 
Man—works.......... 
Deep—down.......... 
Soft—hard... .. 0.000% 
Eating—soup......... 
Mountain—rocky..... 2 
House—stone......... 
Black—color.......... 
Mutton—meat........ 
Comfort—quiet....... 
Hand—arm.......... 
Short—small.......... 1 
Fruit—apples......... 
Butterfly—bird....... 
Smooth—level........ 
Command—charge.... 
Chair—black......... 19 
Sweet—apple......... 
Whistle—noise........ 
Woman—lady........ 
Cold—winter......... 
Slow—fast............ 
Wish—true........... 
River—Hudson....... 
White—color......... 
Beautiful—apple...... 19 
Window—pane....... 
Rough—smooth....... 
Citizen—man......... I 


H. J. Male. 
Table—glass.......... 
Dark—room.......... 
Music—piano......... 
Sickness—person...... I 
Man—clothing........ 
Deep—hole........... 
Soft—pillow. . 
Eating—meat......... 
Mountain—trees...... 
House—rooms........ 
Black—darkness...... 
Mutton—meat........ 
Comfort—bed........ 


Needle—instrument.... 
ee 
Sleep—awake......... 
Anger—mad.......... 
Carpet—rug.......... 
Girl—woman......... I 
High—altitude........ 
Working—man........ I 
Sour—sweet.......... 
Earth—ground........ 
Trouble—right........19 
Soldier—military...... 
Cabbage—vegetable. . . 
Hard—wood.......... 
Eagle—bird.......... 
Stomach—body....... 
Stem—tree........... 
Lamp—gas........... 
Dream—true......... 
Yellow—color........ 
Bread—eatable....... 
Justice—right......... 
Boy—John...........17 
Light—clear.......... 
Health—well......... 
Bible—book.......... 
Memory—learn....... 
Sheep—animal........ 
Bath—clean.......... 
Cottage—house....... 
Swift—fast........... 
Blue—color........... 
Hungry—eat......... 
Priest—minister....... 


Age 14 yrs. 


Hand—pencil......... 
Short—boy........... 
Fruit—banana........ 
Butterfly—air........ 
Smooth—table........ 
Command—captain.... 
Chair—room......... 
Sweet—candy........ 
Whistle—sound....... 
Woman—man........ I 
Cold—sickness........ 
Slow—walking........ 
Wish—want.......... 


Ocean—water......... 
Head—body.......... 
Stove—cook.......... 
Long—high........... 
Religion—belief....... 
Whiskey—liquor...... 
Child—boy........... 
Bitter—sad........... 
Hammer—instrument. . 
Thirsty—dry......... 
City—town........... 
Square—park......... 
Butter—food......... 
Doctor—man......... 
Loud—noise.......... 
Thief—robber......... 
Lion—animal......... 


Joy—happy........ 
Bed—sleep........... 
Heavy—light......... 


Tobacco—cigarette. ... 
Baby—child........ 

Moon—shines........ 
Scissors—cut......... 
Quiet—disturb.... 
Green—color......... 
Salt—mineral......... 
Street—Bedford....... 
King—ruler........ . 
Cheese—food......... 
Blossom—flower...... 
Afraid—frightened..... 


River—boat.......... 
White—sheet......... 
Beautiful—picture..... 
Window—clear....... 
Rough—hill.......... 
Citizen—man......... 
Foot—walk........... 
Spider-——-web.......... 
Needle—thread....... 
Red—building........ 
Sleep—night.......... 
Anger—displeased. . . 

Carpet—room........ 
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Girl—room........... 5 |Memory—think....... 1 Doctor—medicine..... 
High—cold...........19 Sheep—animal........ Loud—speech........ 
Working—store....... 17. Bath—water.......... Thief—criminal....... 
Sour—lemon.......... Cottage—house....... Lion—animal......... 
Earth—street......... Swift—quickly........ Joy—feeling.......... 
Trouble—wrong....... Blue—color........... re 
Soldier—army........ Hungry—eat......... Heavy—boulder....... 
Cabbage—garden...... Priest—preach........ Tobacco—smoke...... 
Hard—stone.......... Ocean—water......... Baby—person......... 
Eagle—bird.......... FICRO—DBIE. . oo scenes Moon—planet........ 
Stomach—body....... Stove—fire........... Scissors—cut......... 
Stem—flower......... Long—block..........19 Quiet—softly......... 
Lamp—light.......... Religion—worship..... Green—color......... 
Dream—sleep......... Whiskey—drink....... Salt—ground......... 
Yellow—color......... Child—person......... 3 Street—city.......... 
Bread—eat........... Bitter—taste......... King—empire......... 
Justice—right. Se ere ee Hammer—nail........ Cheese—eat.......... 
Boy—person.......... 1 Thirsty—water....... Blossom—flower...... 
Light—lamp.......... City—buildings....... Afraid—animal....... 
Health—strong....... Square—wood........ 
Bible—book........ Butter—bread........ 

F.M. Male. Age 15 yrs. 
Table—glass.......... White—black......... Bread—butter........ 
Dark—lamp.......... Beautiful—pretty..... 1 Justice—right......... 
Music—note......... Window—pane........ BOGOR... . ceecce 
Sickness—medicine. ... Rough—smooth....... Light—hair.....-..... 
ee Citizen—coat.........19 Health—good......... 
Deep—shallow........ Foot—toes........... Bible—holy......... 
Soft—hard........... Spider—ant.......... Memory—good...... 
Eating—bread........ Needle—point........ Sheep—wool.......... 
Mountain—peak...... Red—pink........... Bath—hot............ 
House—chair......... Sleep—rest........... Cottage—wooden..... 
Black—white......... Anger—thought....... 1 Swift—flowing........ 
Mutton—lamb........ Carpet—look.........19 Blue—black......... 
Comfort—tired....... Girl—ribbon..........17. Hungry—thirsty..... 
Hand—wrist.......... FRIGN—OD. 6 50 ks seess Priest—pope.......... 
Short—tall........... Working—hard....... Ocean—dock........ 
Fruit—apple.......... Sour—sweet.......... Head—hair......... 
Butterfly—specie......19 Earth—moss......... 17. Stove—lid...... 
Smooth—rough....... Trouble—bothers...... 2  lLong—short.......... 
Command—about.....19 Soldier—army........ Religion—Christian.... 
Chair—back.......... Cabbage—leaf........ Whiskey—drink..... 
Sweet—sickish........ Hard—iton........... Child—young......... 
Whistle—tune........ Eagle—wing.......... Bitter—tasteful....... 
Woman—dress........ Stomach—rest........ Hammer—chisel..... 
Cold—hot............ Stem—flower......... Thirsty—hungry. . 
Slow—swift.......... Lamp—wick.......... City—town........... 
Wish—thought....... 1 Dream—thoughts..... 1 Square—round. . 


River—bed...........17 


Yellow—blue......... 


Butter—milk. 


17 


17 
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Doctor—pills......... Tobacco—smoke. ..... Street—sidewalk...... 
Loud—harsh.......... Baby—little.......... King—queen......... 
Thief—robber........ Moon—crimson.......19 Cheese—cream........ 
Lion—animal......... Scissors—birdseye.....19 | Blossom—apple....... 
Joy—peaceful......... 2 Quiet—peaceful....... Afraid—unskilled......19 
ee ee Green—red........... 

Heavy—hard......... Salt—tasteful......... 


H.M. Female. Age 15 yrs. 


Table—bread......... Needle—sew.......... Ocean—water......... 
Dark—gloomy........ ee ee Head—portion........15 
Music—piano......... Sleep—do............ 15 Stove—thing......... IS 
Sickness—bed......... Anger—do........... 5 Long—length......... 
Man—overcoat....... 17 Carpet—furniture..... Religion—church. ..... 
Deep—height......... Girl—human......... Whiskey—liquid...... 
Soft—easy........... High—length......... Child—human........ 
Eating—table......... Working—do. -....... Bitter—taste......... 
Mountain—hill....... Sour—taste........... Hammer—instrument. . 
House—live.......... Earth—ground........ Thirsty—taste........ 
Black—color.......... Trouble—sickness..... City—town........... 
Mutton—meat........ Soldier—citizen....... Square—place........ 
Comfort—easiness..... Cabbage—vegetable. . . Butter—taste......... 
Hand—body.......... Hard—quality........ Doctor—man......... I 
Short—length......... Eagle—bird.......... Loud—sound......... 
Fruit—products....... 2 Stomach—portion..... Thief—man.......... I 
Butterfly—animal..... Stem—part........... Lion—animal......... 
Smooth—quality...... Lamp—light.......... a 13 
Command—obey...... Dream—thought...... 1 Bed—place...........15 
Chair—seat........... Yellow—color......... Heavy—work......... F 
Sweet—taste.......... Bread—vegetable...... 17. Tobacco—product.....15 
Whistle—do.......... 19 Justice—truth........ Baby—human........ 
Woman—human...... Boy—human......... Moon—things........ 15 
Cold—disease.........17  Light—nature........ 18 Scissors—instrument.. . 
Slow—backward...... Health—light......... Quiet—sound......... 
Wish—want.......... Bible—book.......... Green—color......... 
River—water......... Memory—brain....... Salt—taste. ie 
White—color......... Sheep—animal........ Street—place......... 
Beautiful—thing...... Bath—room.......... King—man........... 1 
Window—look........ Cottage—house....... Cheese—taste......... 
Rough—dquality....... Swift—speed.......... Blossom—flower...... 
Citizen—civilized...... Blue—color........... Afraid—kind....... 19 
Foot—body.......... Hungry—want........ 

Spider—animal....... Priest—man.......... I 


H.G. Female. Age 15 yrs. 


Table—wood......... Deep—mine.......... Black—dark.......... 
Dark—black.......... Soft—sponge......... Mutton—meat........ 
Music—bird.......... Eating—cake......... Comfort—rest..... 
Sickness—hospital..... Mountain—high...... Hand—clock : 
Man—animal......... House—brick......... Short—vase.... +689 
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Fruit—apple.......... 
Butterfly—insect...... 
Smooth—table........ 
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Trouble—sorrow...... 
Soldier—war.......... 
Cabbage—vegetable. . . 


Whiskey—flask....... 
Child—baby.......... 
Bitter—coffee.........17 


Command—order..... Hard—stone.......... Hammer—instrument.. 
Chair—wood......... Eagle—bird.......... Thirsty—sarsaparilla. ..17 
Sweet—sugar......... Stomach—body....... City—New York...... 
Whistle—boy......... Stem—leaf........... Square—Madison..... 


Woman—animal...... IS 
Cold—winter......... 


Lamp—light.......... 
Dream—sleep....... 


Butter—yellow........ 
Doctor—physician..... 


Slow—snail........... Yellow—color......... Loud—lion...........10 
Wish—get............ Bread—dough........ Thief—robber......... 
River—water......... Justice—court..... , Lion—beast.......... 
White—handkercheif.. 2 Boy—child........... a 
Beautiful—velvet...... sy) xLighht—dlay...... .....5. a 
Window—glass........ Health—strength...... Heavy—lead.......... 
Rough—bark.........17. Bible—God........... Tobacco—chew....... 
Citizen—people....... 1 Memory—thoughts.... Baby—infant......... 
Foot—body.......... Sheep—animal........ Moon—face.......... 19 
Spider—insect........ Bath—tub........... Scissors—steel........ 
Needle—steel......... Cottage—house....... Quiet—sound......... 
Red—cloth........... Swift—wind.......... Green—color......... 
Sleep—rest........... Blue—color........... Salt—seasoning....... 
Anger—temper........ Hungry—eat......... Street—Hart......... 17 
Carpet—floor......... Priest—Catholic...... King—county........ 17 
Girl—child. .. 0.65050 Ocean—water......... Cheese—food......... 
High—house.......... Head—body.......... Blossom—plant....... 
Working—washing..... Stove—black......... Afraid--timid......... 
Sour—taste........... Long—lane........... 


Earth—dirt........... 


Religion—Catholic..... 








§7. AtrypicaL Test REcorps 


In § 3 and § 4 it was shown that the development of associa- 
tion was a function of normal growth varying with inherent 
mental capacity; and in § 5 it was shown that but little, if 
any, of the variability was to be attributed to education. It 
will be granted, of course, that every reaction given by a 
subject is part of the stock of associations acquired from his 
environment; but it seems clear from the facts at hand that 
this stock is for the most part acquired spontaneously and not 
through systematic instruction. One is therefore led to the 
conclusion that at least extreme departures from the average 
at a given age are in all probability dependent on biological 
variation in respect to mental capacity. Whether such varia- 
tion is of a discontinuous nature (‘mutation’) and is transmis- 
sible unchanged by heredity; or whether it is of the nature of 
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continuous fluctuation, tending to revert to the average in its 
transmission by heredity, is a question to which the present 
material affords no answer. 

Some of the cases of extreme departures from the averages 
present features of special interest; the test records of these 
cases are therefore reproduced here. 

The association test, as here employed, cannot serve for 
the measurement of high mental values, inasmuch as the highest 
development that it is capable of showing is practically attained 
at the age of eleven years. Therefore the records of the cases 
presenting plus-variations are merely instances of unusual 
precocity. The records showing minus-variations, on the 
other hand, border on the pathological in their close resem- 





blance to records furnished by imbecile and insane subjects. 


(a) Plus-Variations 


H.B. Age 6yrs. Record superior to the averages for all ages under 11 yrs. 


| ere ree Beautiful—dress...... Boy—play............ 
Dark—night.......... Window—wash....... ee ee 
Music—play.......... Rough—food.........19 Health—work......... 9 
Sickness—hospital.... . Citizen—................ 0 Bible—need.......... 13 
Man—walk........... Foot—walk........... Memory—book....... 
Deep—hole........... Spider—runs......... 13. Sheep—run........... 
Soft—sand........... Needle—sew.......... Bath—dry............ 
Eating—bread........ Red—@ag..........-- Cottage—...w 2... 0 
Mountain—walk...... 6 Sleep—bed......... ae Swift—horse.......... 
House—live.......... Anger—mad.......... Blue—horn....... 19 
Black—coat.......... Carpet—walk......... Hungry—eat...... 
Mutton—............... 0 Girl—walk........... Priest—prayer.... 
Comfort—nice........ 1 High—chair.......... Ocean—water......... 
Hand—eat........... 15 Working—hard....... Head—big......... : 
Short—hand..........11 Sour—milk........... Stove—hot........... 
ae Earth—round......... Long—house...... a 
Butterfly—fly......... Trouble—fear......... Religion—........ ....... 0 
Smooth—goods....... Soldier—march....... Whiskey—drink....... 
Command—............. 0 Cabbage—eat......... Child—small......... I 
ee Hard—work.......... 1  Bitter—aloes......... 
Sweet—corn..........17. Eagle—fly............ Hammer—nails....... 
Whistle—blow........ Stomach—sore........ Thirsty—drink........ 
Woman—walks....... Stem—long........... City—house.......... 
Cold—night.......... LAMO—Tl......55....- Square—block........ 
Slow—walk........... Dream—sleep......... Butter—eat.......... 
Wish—friend......... 19 Yellow—flower........ Doctor—hospital...... 
River—water......... Bread—fire...........19 Loud—talk........... 
White—shoes......... Justice—...... ........ 0  Thief—steal........ 
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Lion—animal...... 

Joy—party.......... 
Bed—lay............. 
Heavy—table......... 
Tobacco—smoke...... 


F. P. 
Table—eat........... 
Dark—walk.......... 
Music—play.......... 
Sickness—doctor...... 
Man—walk 
Deep—ground........ 
Soft—pillow 
Eating—meat 
Mountain—climb 
House—live 
Black—dark........ 
Mutton—eat......... 
Comfort—baby..... 
Hand—hold.......... 
Short—little.......... 
Fruit—eat............ 
Butterfly—fly...... 
Smooth—soft. . .. 
Command— sit 
Chait—0lt. .< 6.6 isis 
Sweet—honey......... 
Whistle—noise........ 
Woman—lady 
Cold—hot............ 
Slow—walk........... 
Wish—apple. ... 
River—water.... 
White—snow 
Beautiful—pretty 
Window—look..... 
Rough—noisy 
Citizen—........ .. 
Foot—walk........... 
Spider—crawl.. . 


D.W. Age 8 yrs. 


Age 7 yrs. 


17 


57 


« @ 


19 


. © 


Moon—night......... 
Scissors—cut.... 
Quiet—still..... 
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King—queen 
Cheese—eat.......... 
Blossom—flower 
Afraid—rat....... 


Record but slightly below the normal adult average. 


Needle—sew. .. . 
Red—color.... 
Sleep—dream. 
Anger—mad.... 
Carpet—colors.... 
Girl—dress. . . 
High—pretty..... 
Working—hard. .. 
Sour—bitter.... 
Earth—dirt 
Trouble—naughty. 
Soldier—march. . . 
Cabbage—eat... 
Hard—work.... << % 
Eagle—fly...... 
Stomach—eat... 
Stem—flower..... 
Lamp—light. . 
Dream—nice......... I 
Yellow—pretty....... 1 
Bread—eat... 
Justice—........ 5 
Boy—play..... 
Light—lamp... 
Health—eat... 
Bible—read 
Memory—good. I 
Sheep—white. . . 

1 Bath—clean.. 
Cottage—live. 
Swift—fly..... 
Blue—pretty....... I 
Hungry—eat. . 
Priest—church. . 


.19 


vd 


Record shows three instances of 


other respects it is above the normal adult average. 


Table—chair 
Dark—night...... 

Music—piano......... 
Sickness—ill.......... 
Man—woman 


Deep—high 

Soft—hard 

Eating—drinking. . 

Mountain—hill.... 
1 House—camp. 


Ocean—water......... 
Head—eye 
Stove—fire 
Long—far............ 
Religion—good........ I 
Whiskey—drink.. . 
Child—girl........... 
Bitter—sour. . is 
Hammer—pound...... 
Thirsty—drink. ... 
City—wagon....... :z 
Square—block 
Butter—bread. . 
Doctor—sickness...... 
Loud—noisy. .. 
Thief—steal. ... 
Lion—eat. 

FORME. cca cavsse | 
Bed—sleep......... 
Heavy—carry... 
Tobacco—smoke...... 
Baby—sleep...... 
Moon—yellow.... 
Scissors—cut. . . 
Quiet—noisy.... 
Green—color.... 
Salt—potato. . 
Street—walk......... 
King—ruler 
Cheese—eat.... 
Blossom—pretty...... I 
Afraid—not 


failure of reaction; in all 


Black—white...... ace 
Mutton—steak........ 
Comfort—uncomfortable 


ee 
Short—tall....... 
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Fruit—bread......... 
Butterfly—bee........ 
Smooth—harsh....... 
Command—........ ..... 0 
Chair—table.......... 
Sweet—sour.......... 
Whistle—sing......... 
Woman—man........ I 
eee 
Slow—fast........... 
Wish—hope.......... 
River—stream........ 
White—black......... 
Beautiful—lovely...... 
Window—wall........ 
Rough—soft.......... 
Citizen. 2 
Foot—leg............ 
Spider—butterfly...... 
Needle—pen.......... 
Red—green........... 
Sleep--wake.......... 
Anger—square........19 
Carpet—rug.......... 
Girl—boy............ 


Working—running..... 
Sour—sweet.......... 


Earth—sky........... 


Trouble—good........ 9 
Soldier—policeman. . . . 
Cabbage—lettuce..... 17 
Hard —00lt... ..... e000 
Eagle—sparrow....... 
Stomach—chest....... 
Stem—flower......... 


Dream—asleep........ 
Yellow—green........ 
Bread—butter........ 


Justice—. 2.2.2... 0 


Light—dark.......... 
Health—sick.......... 
Bible—story.......... 
Memory—forget...... 
Sheep—lamb......... 
Bath—dirty.......... 
Cottage—house....... 
Swift—slow.......... 
Blue—red............ 
Hungry—eat......... 
Priest—minister...... . 
Ocean—brook......... 
Head—feet........... 
Stove—fire........... 
Long—short.......... 
Religion—Protestant.. . 


Whiskey—beer........ 
Child—people........ I 
Bitter—sweet......... 
Hammer—hatchet..... 
Thirsty—drink........ 
City—Brooklyn....... 
Square—round........ 
Butter—bread........ 
Doctor—sick......... 
Loud—soft........... 
Thief—burglar........ 


Lion—wolf........... 
Joy—sorry..... ; 
Bed—lounge.......... 
Heavy—light......... 
Tobacco—cigar...... 
Baby—woman........ I 
Moon—sun........... 
Scissors—knife........ 
Quiet—loud.......... 
Green—black......... 
Salt—pepper......... 
Street—avenue........ 
King—queen......... 
Cheese—liverwurst....17 
Blossom—fiower. . 


Afraid—brave........ 


P.W. Age 14 yrs. One of the two best records in the entire series for all ages. 


Record marked ‘very dull’! 
Table—chair......... 
Dark—light.......... 
Music—piano......... 
Sickness—death....... 
Man—woman......... I 
Deep—ground........ 
Soft—hard........... 
Eating—drinking...... 
Mountain—forest..... 17 
House—ground....... 
Black—white......... 
Mutton—lamb........ 
Comfort—luxury...... 
Hand—arm........... 
Short—long.......... 
Fruit—vegetable...... 
Butterfly—grass....... 
Smooth—rough....... 


Command—compel. .. . 
Chair—table.......... 
Sweet—sour.......... 
Whistle—sound....... 


Woman—man........ I 


Cold—sickness........ 
Slow—fast............ 
Wish—want.......... 
River—ocean......... 
White—black......... 
Beautiful—homely.... . 
Window—door........ 
Rough—smooth....... 
Citizen—country...... 


Foot—corns.......... 
Spider—wall.......... 
Needle—thread....... 
Red—blue............ 


Sleep—dream......... 
Anger—temper........ 
Carpet—floor......... 
Girl—boy............ 
High—tall............ 
Working—labor....... 
Sour—sweet.......... 
Earth—soil........... 
Trouble—anxiety...... 
Soldier—country......17 
Cabbage—lettuce...... 
Hard—easy........... 
Eagle—swift.......... 
Stomach—food....... 
Stem—leaf........... 
Lamp—light..... 
Dream—sleep......... 
Yellow—green....... 
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Bread—butter........ Stove—coal.......... Bed—pillow.......... 
Justice—right......... Long—short.......... Heavy—light......... 
ee |) ae Religion—Bible........ Tobacco—nicotine..... 
Light—lamp.......... Whiskey—wine....... Baby—child.......... 
Health—food......... Child—girl........... Moon—sun........... 
Bible—God........... Bitter—sweet......... Scissors—goods....... 
Memory—brain....... Hammer—stool.......19 Quiet—noisy.......... 
Sheep—lamb......... Thirsty—water....... Green—blue.......... 
Bath—water......... City—country........ Salt—pepper.......... 
Cottage—country..... Square—round........ Street—sidewalk. . 
Swift—slow........... Butter—bread........ King—queen......... 
MO — FE «5 6 os cese's Doctor—medicine..... Cheese—milk......... 
Hungry—food........ Loud—soft........... Blossom—flower...... 
Priest—nun.......... Thief—burglar........ Afraid—scare......... 
Ocean—sea........... Lion—tiger........... 

Head—body.......... Joy—sorrow.......... 


(b) Minus-Variations 


A.D. Ages yrs. Record below the average for 

unusual degree of stereotypy. 

Table—blue..........19 |Window—white....... 6 

Dark—red............ Rough—green......... 6 

Music—purple........ 6 Citizen—_uw.. ........ 0 

Sickness—green....... Foot—white.......... 6 

6 

6 

7 


nN 


Man—black..........14 Spider—green......... 
Deep—white.......... 6 Needle—white....... 





subjects a year younger; 


Health—........ ........ 0 
Bible—book.......... 
Memory—............... 0 
Sheep—white......... 
Bath—water.......... 
Cottage——.. 6545052 0 





eS —————— 


ehetene 





Soft—green........... 6 Red—meat........... I Swift—hurry......... 
Eating—potatoes...... Sleep—potatoes....... 6 Blue—dress........... 
Mountain—white...... Anger—................ 0 Hungry—eating....... 
House—green......... Carpet—potatoes...... 6 Priest—policeman.....10 
Black—pink.......... Girl—meat........... TS QOCRN SOR... 0 oss ces 
Mutton—............... 0 High—apples......... 19 Head—skin...........17 
Comfort-—............... 0 Working—potatoes.... 6 Stove—fire........... 
Hand—white......... Sour—lumps..........19 Long—tape...........17 
Short—white......... S$ Faerth—..... ........5 © Hewe—.... ....... 0 
Fruit—gray.......... 14 Trouble—...............0 Whiskey—blue........ 
Butterfly—white...... Soldier—banana.......19 Child—skin...........15 
Smooth—green........ 6 Cabbage—white....... 6  Bitter— wou. ......... 0 
Command—............. 0 Hard—wood.......... Hammer—nails....... 
Chair—purple........ 6 Eagle—........ reserves O SRP IME... 6.5. - 
Sweet—potatoes....... 6 Stomach—white....... 6 City—water..........13 
Whistle—white....... 6 Stem—apple.......... Square—box.......... 
Woman—gray........ 1% Lamp—gas........... Butter—dish.......... 
Cold—purple......... 6 Dream—bed.......... Doctor—pills......... 
Slow—green.......... 6 Yellow—purple....... Loud—screaming...... 2 
Wish—black..........14 Bread—molasses...... eo a 
er ccs © Justice... ...5..2. @  Tsem-O00tht..... 6 cccee 
White—green......... Boy—football......... Joy—glad............ 
Beautiful—purple..... 6 Light—lamp.......... Bed—spanking........19 
amen siaeee ts so a 
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Heavy—fall.......... 
Tobacco—smoking.... 
Baby—good.......... I 
Moon—good.......... 5 


Scissors—cutting...... 


E. B. Age 10 yrs. 


Quiet—good.......... 
Green—meat......... 
Salt—pepper.......... 
Street—automobile. ... 
ee 


2 
° 


85 
Cheese—purple....... 6 
Blossom—........ ....... 0 
Afraid—man.......... I 


Record resembles those of insane subjects: no failures of 


reaction, very large number of individual reactions, nearly half of them being eithe 


sound reactions or unclassified reactions which are seemingly incoherent. 


marked ‘very dull’ and ‘peculiar.’ 


Table—chair......... 


Dark—black.......... 
Music—horse. ........13 
Sickness—eat.........19 
Man—works.......... 
Deep—hole........... 
Soft—kitty........... 2 
Eating—pie.......... 
Mountain—bear...... 17 
House—carriage.......19 
Black—hat........... 


Mutton—chops....... 
Comfort—bed........ 
Hand—work.......... 1 
Short—dress.......... 
Fruit—apples......... 
Butterfly—bird....... 
Smooth—dress........15 
Command—church.... 
Chair—wood ......... 
Sweet—peach......... 
Whistle—boy......... 
Woman—man........ I 
Cold—winter......... 
Slow—walk........... 
Wish—fish........... 
River—water......... 
White—doll.......... 19 
Beautiful—mountain... 
Window—glass....... 


Rough—boy.......... 
Citizen—violin. .......19 
Foot—shoe........... 


Spider—cobweb....... 
T.Z. Age 13 yrs. 


Needle—stitch........ 
Red—lemon........ 


Girl—boy.......... 
High—ride........... 
Working—man........ 
Sour—pickle.......... 
Earth—worms........ 
Trouble—girl......... 
Soldier—cannon....... 
Cabbage—bean....... 
Fiared—ot. ... os. 005 
Eagle—starling....... 
Stomach—eat......... 
Stem—tree........... 
Lamp—lamb......... 
Dream—angel........ 
Yellow—buttercup..... 
Bread—roll........... 
Justice—magic........ 
Boy—lady........... 
Light—scolded....... 
Health—wealthy...... 
Bible—book.......... 
Memory—lovely...... 
Sheep—sleep......... 
Es cic cosy oes 
Cottage—house....... 
Swift—ball........... 
oe 
Hungry—robin....... 
Priest—minister....... 


2 


19 


17 
.19 


.-10 


17 


Record is 


Ocean—bay.......... 
Head—lead...........10 
Stove—range......... 
Long—took...........19 
Religion—God........ 
Whiskey—wine.... 
Child—angel...... 
Bitter—taste......... 
Hammer—rode....... 19 
Thirsty—water....... 
City—country...... : 
Square—round........ 
Butter—cup.......... 
Doctor—nurse........ 
Loud—love...........19 
Thief—steal.......... 
Lion—tiger........... 


Heavy—log.......... 17 
Tobacco—smoke...... 
Baby—girl........... 
Moon—cone.......... 10 
Scissors—nice......... 9 
Quiet—still........... 
Green—grass......... 
Salt—water.......... 
Street—country....... 
King—queen.......... 
Cheese—bread........ 
Blossom—apple....... 
Afraid—dog.......... 


Record marked ‘dull’; contains 19 individual reactions, no 


less than 13 of which are neologisms, but none are of the senseless type. 
po ere 
Dark—unclear........ 19 
Music—melody..... v 


Sickness—healthiness. . 
Man—male........... 
Deep—below......... 


2 


Soft—hardless........ 4 
Eating—food......... 
Mountain—high...... 
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House—living......... High—air............ Long—width......... 2 
Black—dark.......... Working—help........19 Religion—laws........ 2 
Mutton—cake........ 17. Sour—sweetless....... 4 Whiskey—liquor...... 
Comfort—sit......... Earth—ground........ Child—family..... 
Hand—body.......... Trouble—worry..... Bitter—sour.......... 
Short—highless....... 4 Soldier—man......... 1 Hammer—hit....... 
Fruit—eat.......... Cabbage—food........ Thirsty—waterless..... 4 
Butterfly—insect...... Hard—softless...... . 4 City—country........ 
Smooth—straight..... . Eagle—bird........ Square—faces.........19 
Command—do........ Stomach—body. . Butter—food..... 
Chhair—sit. .. 0. 6.5660 Stem—flower......... Doctor—sick......... 
Sweet—sourless....... 4 Lamp—light.......... Loud—out......... 10 
Whistle—blow........ Dream—sleep......... Thief—stealer......... 4 
Woman—female...... Yellow—color......... Lion—bird......... 
Cold—warmless....... 4 Bread—food........ Joy—happy.......... I 
Slow—fastless......... 4 Justice—unguilty...... 2 Bed—goodless........ 4 
Wish—get............ Boy—male........... Heavy—weight....... 
River—water......... Light—see............ Tobacco—smoke.... 
White—color......... Health—condition..... Baby—person..... I 
Beautiful—great...... 19 Bible—law........... Moon—stilless. . 4 
Window—look........ Memory—thought..... 1 Scissors—cut....... 
Rough—smoothless.... 4 Sheep—animal........ Quiet—noiseless.... . 
Citizen—countryman .. Bath—clean...... Green—color...... 
Foot—body.......... Cottage—house... Salt—sour.......... 
Spider—insect........ Swift—fast..... Street—place....... 
Needle—instrument.... Blue—color........... King—ruler........ 
ROO — CONT... oo. s cisee Hungry—foodless...... 4 Cheese—food....... 
Sleep—lain........... Priest—minister....... Blossom—burst..... 2 
Anger—mad.......... Ocean—water......... Afraid—scared........ 
Carpet—walk......... Head—body........ 
Girl—female.......... Stove—fire........... 

A.M. Age 13 yrs. Record resembles those furnished by imbeciles: 21 non- 


specific reactions; 20 individual reactions, of which 9 are repetitions of previous reac- 


tions. Record marked ‘dull.’ 

Table—eat........... Fruit—orange......... 
Dark—room.......... Butterfly—large....... 6 
Music—piano......... Smooth—nice......... I 
Sickness—disease...... Command—make..... 19 
Man—lady........... Chair—small......... 6 
Deep—mud.......... 19 Sweet—nice.......... I 
Soft—orange.......... Whistle—mouth...... 


Eating—meals....... 
Mountain—high...... 
House—large......... I 
Black—dark.......... 
Mutton—lamb........ 
Comfort—ease........ 
Hand—small......... I 
Short—long.......... 


Woman—tall...... 


Cold—wind........ 
Slow—race...........17 
Wish—like....... 
River—large.......... I 
White—smooth....... 13 
Beautiful—nice....... I 
Window—large....... I 


Rough—hair...... atte 
Citizen—man......... 
Foot—small......... 
Spider—ugly.......... 
Needle—sharp...... 
Red—ribbon........ 
Sleep—soundly........ 
Anger—mad.......... 
Carpet—nice......... 


Girl—small........... 


High—house........ 
Working—night.. . 
Sour—apple...... 
Earth—round..... 


Trouble—mad........ 


7 
_ 


I 
I 
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Soldier—tall.......... Swift—not........... 12 Thief—robber......... 
Cabbage—head....... Blue—light........... Lion—huge......... 
Hard—task...........17. Hungry—eat......... Joy—extreme......... 
Eagle—mountain...... Priest—nice.......... 6 Bed—huge...........15 
Stomach—large....... 1 Ocean—large......... 1 Heavy—bag.... 7 
Stem—flower......... Head—cabbage....... Tobacco—smell. . 
Lamp—light.......... Stove—hot........ Baby—quiet..... 19 
Dream—silent........19 Long—table.......... Moon—round. 
Yellow—flower. .. Religion—Catholic. .. . Scissors—sharp. . 
Bread—stale......... Whiskey—nice........ 1 Quiet—man... I 
Justice—not...... 12 Child—small..... ... I Green—apple. . 
Boy—smart.......... Bitter—apple......... Salt—nice. . I 
Light—lamp........ Hammer—nails..... Street—large. . I 
Health—not..........12 Thirsty—milk........17. King—queen 
Bible—large....... 1 City—New York...... Cheese—mild. . 
Memory—small....... 6 Square—paper........ Blossom—apple 
Sheep—lot........... 19 Butter—nice..........6 Afraid—robber 2 
Bath—long...........15 | Doctor—man... I 
Cottage—small....... 1 Loud—calling......... 2 

A. I. Ages yrs. Record next to the poorest in the entire series for all ages; 


marked ‘very dull.’ Subject said to be hard of hearing, but test showed hearing to 
be normal; subject is unquestionably a case of insanity—probably simple dementia 
precox—unrecognized by the parents or teachers. Record contains no less than 60 
individual reactions, of which 4§ are unclassified, for the most part seemingly incoherent. 





Table—1895..........19 Slow—walk........... Eagle—bird.......... 
Dark—J.G...........19 Wish—swim..........10 Stomach—lIndian......19 
Music—Elizabeth..... 19 River—boat.......... Stem—whistle. . . 19 
Sickness—brother. .... 19 White—snow.... Lamp—light. .. 
Man—-sister..........17  Beautiful—dress Dream—eyes. . . 
Deep—Charlie........19 |Window—open... Yellow—blot. . 19 
Soft—Bennie.........19 |Rough—mother... 19 Bread—tara..... Sa 
Fating—Ada......... 1906 Citizen—_. . Oo Justice—_.. .. fe) 
Mountain—Mary..... 19 Foot—out....... 10 Boy—girl...... 
House—................ 0 Spider—good..... 9  Light—woman... 9 
Black—........ ......... 0 Needle—ring.... 19 Health—children 15 
Mutton—cold.........19 Red—collar...........19, Bible—church 
Comfort—door........19 Sleep—well........ Memory— fe) 
Hand—nail........... Anger—................. © Sheep—sat 19 
Short—eat........... 19 Carpet—hall.......... Bath—tub. . 

Fruit—boil .17. Girl—umbrella........19 | Cottage—man 9 
Butterfly—shoe....... 19 High—year...........19 Swift—loud.. 19 
Smooth—sun.........19 Working—lad... 19 Blue—sun... 19 
Command—table......19 Sour—woman.........19 Hungry—how 12 
Chair—rocking........ Earth—children.......19 | Priest—summer 19 
Sweet—dishes.........19 Trouble—broom......19 Ocean—hurt.. 19 
Whistle—play........ 19 ©Soldier—war......... Head—sit 19 
Woman—paper....... 19 Cabbage—............. 0  Stove—fire........... 
Cold—weather........ Hard—house....... 19 Long—butter.........19 
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Religion—............... 0 Loud—wuu... ......... © Quiet—noise.......... 
Whiskey—apple....... Thief—cold...........19 Green—color......... 
Child—children.......11 Lion—lamb........... ere 
Bitter—Jordan........19 Joy—joyful...........11 Street—water.........19 
Hammer—doctor......19 Bed—bureau..........17. King—make.......... 19 
Thirsty—year........ 19 Heavy—good......... 9 Cheese—sweet........ 
City—New York...... Tobacco—smoke...... Blossom—many.......19 
Square—................ 0 Baby—cry........... Afraid—nervy........ 2 
Butter—swim.........15 | Moon—moody........10 

Doctor—hospital...... re 


§ 8. SumMMaRyY 


As compared with adults, children, especially those under 
eleven years of age, give a larger number of doubtful and indi- 
vidual reactions and of failures of reaction, there being a cor- 
responding reduction of common reactions. 

The great bulk of the increase of individual reactions is in 
the varieties grouped under the general headings of partial dis- 
sociation and perseveration—especially the latter; the normal 
reactions (so classed in accordance with the appendix to the 
frequency tables) are reduced. 

Failures of reaction are in most instances due to lack of 
familiarity with the stimulus word. 

All the characteristics by which test records of children 
differ from those of adults are most marked in the youngest 
children, grow less marked with advancing age, and become 
practically obliterated at the age of eleven years. Each age 
from four to eleven years has its own more or less characteristic 
series of averages for the main groups of reactions in the 
classification and for failures of reaction. 

A definite correlation exists between association and mental 
capacity. 

A definite correlation exists between association and school 
grade; this correlation depends in a large measure on mental 
capacity, but may also depend to some extent on amount of 
education. 

Extreme departures from the average at a given age are 
in all probability dependent on biological variation in respect 
to mental capacity: plus-variations characterize cases of unusual 
precocity, minus-variations border on the pathological. 
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